
KarK bench' furniture 
to make for your yard 



PM's ECONOMY 
CAR ROAD TEST: 
Readers pick 
their favorites 

NEW VIDEODISC 
SYSTEMS: 

Here's how all 3 
work and what 
each does best 

OUTDOOR PLANS: 
Arbors, trellises 
and a gate to build 
in your yard 

OLDS CUTLASS: After 
1,075,000 miles, 
happy owners say, 
'Everybody 
should buy one!' 

An expert shows 
how to repair 
wicker furniture 

PLANS: Make an 
in-ground sandbox 
for your youngsters 








Warning The Surgeon General Has Determined 
ThatOgarerie Smoking Is Dangerous to Your Health 






<INti. 15 mg /'tar". 1,1 mg oicoiine, 

lOtt's.- 15 mg M isr" 1 O mg, nicotine. au per curette by FTC iMLhmj. 
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Abrasive dirt in the oil. It’s l he enemy of 
>olu engine M can wear out your eu 
glue before its time. 

MotorcraM Oil Filters fight the 
enemy. lVith (heir thermal resistant 



reinforced fibers, Moiorcraft fi l a Oil 
Filters trap more dirt ... last longer 
than any other leading Niter. 

Moiorcraft Oil Filters. For the future 
ol yotii car. For .su re. 



Motorctaft:^ 
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Scientists working hard 
on the L'Hveiop^TiPn? ol q 
■cjliahle earthquake 
pnedicnon ^.yS-lflTn are 
racing against me 
increasing ogqs tor a 
■catadvBmic seism^- 
cvefil" ihar ca Lid 
rfivcto* a rnai> American 
cily Slory tiepins on 
page 70 
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That's the reaction chats made 
Puerto Rican Gold Rum one of the 
most popular and fastest growing 
liquors in Amenta today. 

Any way you try it. Gold Rum is 
a smooth alternative to bourbons, 
blends. Canadians— even Scotch. 

Enjoy it on the rocks, or with a 
dash of soda or your favorite mixer. 
The first sip will amaze you, The 
second will convert you. 



Make sure the rum is Puerto 
Rican. The people of Puerto Rico 
have been making rum for almost 
five centuries. Their specialized skills 
and dedication result in a rum of 
exceptional taste and purity. 

No wonder ovei 85% of 
the rum sold in this, country 
comes from Puerto Rico. 

PUERTO RICflft RUIHS 

Aged for smooth new and taste. 



For Free Hurr.s of Puerto -PCico recipes win Pukpeo Ritsnftiims., 
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metai surfaces which works 1o pre- 
vent gum and varnish molecules from 
g ett i ng a toeh old.Anefsecond.it sur- 
rounds these molecules with a stick’ 
proof coating so they can pass harm- 
lessly through the fuel system. 



UNTREATED TREATED 

The carburetor sleeve on the left 
shows fouling and deposit accumula- 
tion The on eon the right -the one 
that still looks like new - was pro- 
tected by STP Gas Treatment. Which 
would you want in your engine? 

Saves gas. 

A dirty carbu- 
retor lessens 
your engines 
operating 
efficiency, 
reduces 
mileage, 
wastes gas 
Bui STP Gas Treatment cleans 
carburetors, Intake valves and mani- 
folds, loo. And, used regularly, keeps 
them clean, Net results: improved 
engine efficiency and important 
gas savings. 

Gel the Driver’s Edge. 

If you demand more from your gas— 
and more than many gas additives 
even promise - join the millions of 
smart drivers who demand STP Gas 
Treatment. Keep it on the job - every 
mile, every fill, every season, 
Because STP Gas Treatment 
delivers. Satisfaction guaranteed 
or your money back . 

STP Gas Treatment does It all. 
Removes water, fights gas-line 
freeze, deans carburetors, saves 
gas. That's why i l outsel Is them al I . 



The 

driver's 



At today’s prices, drivers are 
demanding more and more from 
their gasoline. And more and 
more from their gas additives. 

STP Gas treatment delivers 
what drivers ask for. It’s the 
Driver’s Edge, It provides pro* 
(action for your fuel system. 
Removes water that can cause 
problems. Inhibits rust. Cleans 
your carburetor. And keeps it 
clean to save you gas. 

STP does it ali. That’S why it 
outsells them all. 

Removes water- 
fights gas-fine freeze. 

Water gets into your gas tank through 
condensation and. sometimes, by 
contamination at the pump. This 
water can causa poor engine perfor- 
mance and. in cold weather, gas-tine 
freeze 

But the special -action formula of 
STP Gas Treatment used regularly 
works to protect your fuel system it 
surrounds water droplets and helps 
carry them through your engine. And 
the less water in your fuel system, the 
less chance of a problem, 

inhibits rust. 

Even a little rust can cause senous 
fuel system problems . it can c log your 
fuel filter, or block your carburetor jet 
This can mean 

h and Start! ng , J L 

1 plus stalling 
and sputtering. 

But STP 
Gas Treat- 
ment has a 
special rust 

and corrosion untreated 
inhibitor designed to prevent these 
problems. Both thes e steel Pa rs were 
soaked in gasoline plus water But 
the bar on the right - the one without 
the rust — was protected by STP 
Gas Treatment . No wonder it's the 
Driver’s Edge. 



TREATED 



Cleans carburetors and 
keeps them clean. 

Normal eng i ne heat an d ok idation 
cause gum and varn sh to build up 
These deposits can dog openings, 
reduce tolerances and harm engine 
efficiency 

ST P Gas Treaime nt cl eans y ou r 
carburetor And works two ways to 
prevent these harmful deposits from 
accumulating again. First, it coats 
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Corroding gas Jets 

The pari ides /'m enclosing carnc 
from the top of the burner on my & as- 
fired wafer heater. Some of this 
deposit fell on the pitot tight and shut 
off the unit. Most of it falls on the pas 
jets and blocks the openings. VVAerr 
does this come from and hmr can I 
prevent it?— C. Havenstein, Zion, 
III 

The flake a appear to be rust parii- 
clea + a product of oxidation caused 
by the burning: gasesn Burning fuel 
produces water vapor, which may 
lead to rusting and flaking of the 
metal. If this is blocking your gas 
jets, it's a potentially dangerous sit- 
uation. In addition* rusting usually 
precedes tank failure and water 
leaks, I p d replace the heater. 

Frozen paint 

/ have several gallons of latex paint 
that froze last winter. Xou- little glob- 
ules like cottage cheese are in the 
paint. Can / frreadf these up so I can 
use the point again f ^George J. 
Schumm, Manila, III . 

A chemist adviser at Sherwjn Wib 
liame says that freezing and thaw- 
ing destroys latex emulsion. Even if 
it could be whipped back into a vis- 
cous material, it would be no good. 
Sorry, George h throw it out. 

Paneling a sitting room 

/Voir that my husband has 7 m ctired A l 
would like to turn a bedroom that's no 
fonder used into a sitting room. The 
room is cold , Will paneling the out- 
side walls help keep it warmer I It's 
on the first floor and faces north , 

The ho«se is 4=0 years old and of 
typical construction for that firne 
(brick on cinder block with plastered 
interior walls). There's a warm-air 
supply registeron the inside wall, but 
no return-air vent. Would we be wast- 
ing m*r money by paneling the 
room? — Mrs. Mary Witmeytr* Read- 
ing, Pa, 

Paneling alone wouldn't help you 
warm the room that much. The 
chart which follows will give you 
the insulating values of a few build- 
ing materials. The numbers given 
represent the R-v&lue of the differ- 
ent materials. R (thermal resis- 
tance) is the measure of the ability 
of a building material or section to 
resist heat flow. The higher the 
number, the greater the resistance. 
For instance, to achieve an R-iy ceil- 
ing may require varying thicknesses 
or layers of insulation, depending on 



the type of insulation you select. 

Not knowing the exact makeup of 
your waits. I would guess they're 
between R-3.6and R-4.0. By compar- 
ison, a wood-sided frame house with 
full insulation in the walls would 
have an Revalue of about 14.3. 

I f you added 1 in. of extruded rigid 
polystyrene foam such as Styro- 
foam, topped with 'A-in.-thick panel- 



INSULATIOH RATINGS 

Material R- value 



FiiJe*gLas* ban 
3 W ihtck 


13* 


iW Pick 


7‘ 


Etyrdibam 

r Ihc4t 


s.4 r 


V, - Wick 




Wotrf pane-ling 
'A m Oiick 


03V 


Cemeni tike*, air wee 
& nek vtineft* 


3 63 


m ASnRA£ H&ndbcQk pf Funtiamenlats 
‘Dow Chamicd insulation Systems 





itig h you'd increase your wall's ther- 
mal resistance to itbout R-9,55. 

Of course, you'll have to extend all 
window and door jambs, and re- 
mount your electrical boxes. Given 
your situation. I think it's worth it. 

No matter what you decide, you 
should trim the bottom of your door 
at least 1 in., to compensate for the 
lack of a retum-air register. 

Porous brick wall 

A few years ago, I converted my car- 
port iJifo a den and installed a zero- 
clearance Heatilator fireplace on the 
outside wall- / htfri brick masons 
install a single-wall chimney around 
the insulated fine pipe. Now, if it 
rains for mors than an hour, water 
drips oiif between the brick facing 
and the metal fireplace front , run- 
ning onto thejtoorcnd n nder my car- 
pet. AM the joints are ca u Iked « nd the 
flashing has been checked. 

I experimented with a garden hose 
hy squirting water on the brick wall 
below the roof line. About 15 minutes 
later, water begun to drip inside. Are 
bricks that porous? 1 need hclp.~ 
Hob Crawley, Thomaston * Ga, 

Yes. Bob, bricks are porous. How- 



Dry ytHJ /lave a borne mainJen a^ero or .repair probtem ? 
Send it Ffl owners Cfm c, PQpvtar Mecb&itcs, 

??4 mil St., m* lark, w r r0G?9i tetter* 

-rannor be answered {ndiWduaSty, but prabfl? ms of 
*'i0e interest writ be diseased in Ibis column For 
ftenw mpw ond muntmabce ftetp. per PM'j 
hta me Care Guide, S J 55 pdflpad Send orders sj lo 
PM Dept WG. Spfc T QW. New York, NY 10010. 



ever, you should double check the 
joints and Hashing, as porosity in 
bricks shouldn't show* so quickly. 
Cover the top of the chimney and the 
flue pipe with sheet plastic to see if 
the wash where the flue meets the 
brick isn't properly sealed- Then 
spray water on the chimney again. If 
it doesn't leaki the water is dripping 
from the concrete wash at the junc- 
tion of the flue and chimney top. 

Caulk all visible cracks and liber- 
al ly apply one of the sealers listed 
below . Note: Place a Don't Light sign 
in the fireplace while you perform 
the test. 

The Brick Institute of America 
(B1A), 1750 Old Meadow' R<L P 

McLean, Ya. 22102. suggests either 
of two waterproofing coalings to 
seal the brick. Both surpass the 
more common ^percent silicone 
treatment. One brand is White Roc 1 ¥ 
formulated from a patented blend of 
polymeric resins. This clear liquid 
can be sprayed, rolled or brushed on, 
Coverage, depending on the porosity 
of the brick, varies from 150 to 250 
sq. ft. per gal- 

The manufacturer recommends 
two coats. Follow the directions on 
the can regarding gloves goggles 
and ventilation. White Roc 7 sells for 
about per gab, but the smallest 
quantity is a fi-gal. drum. If your 
local lumberyard or paint dealer 
doesn't stock it, write to Sonneborn 
Contech, Building Products Div., 
7711 Computer Ave., Minneapolis, 
Minru 55435 H for the nearest dealer. 

BIA also suggests Thompson^ 
Water Seal, available in Lgal. cans 
for about $15, Write to E,A- Thomp- 
son Co.. 703 Market St,. Suite 2007. 
San Francisco, Calif, 94103. if you 
can't find it locally. 

Thorociear 777 is another clear, 
silicone -based water repellent. It's 
made by Thorp System Products. 
Cost varies with location, but aug^ 
gested retail price is about $10.50 
per gal. PM 
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GIVE A MAN A CHALLENGE AND 
GIVE A MAN A CRAFTSMAN. 
SAVE *140 OR *235. 




If dll you need are the 
right tools, now* the right 
time to buy. 

Save $U0 on Sears Best 
Craftsman 10-inch Radial 
Saw (* 19775). It crosscuts 
up to 1 5Vz inches wide, 
rips up to 26 inches Single 
lever arm control provides 
one-handed, one-step 
operation Bevel and miter 
scales are up front for fast, 
accurate set-ups Powerful 
1 Vs-HP ball bearing motor 
develops up to 2 ’VHP to 
handle the hard jobs 
Outfit includes rugged 



YOUR CHOICE 



Save S235 on Sears Best 
Craftsman 10-inch Table 
Saw i "29824), Exclusive 
Exacti-Cut feature keeps 
the cut lined up ahead of 
the blade Rips up to 24 
inches Powerful t HP ban 
bearing motor with 
overload protector 
develops up to 2-HP to 
handle the tough spots 
Outfit includes hold-down 
clamp for miter gauge, twin 
10 x 27-inch table extensions 
and rugged leg set, 



For quality and value. 
Craftsman tools are 
anotlrer reason 

You can count on 



'Mfi-irmum Mwingi riau email* 

Prices and dates may vary in Absfco aiin Hawaii 
Savings baud m tegular separaie prices 



,:j S?3JS. flortnJtk and Co, '^Sl 








TO THE EDITOR 



Greatest sea rescue? 

[ was impressed by your coverage of 
the Phnsendam disaster (The Prin- 
aendi im F ire: History's Greatest Sea 
/fescue, page 1 02* Apr, p 81b However, 
the rescue, while indeed miraculous, 
was not ' l h i story p * greatest sea res- 
cue, 1 ' Other rescues eclipse the Prin- 
sendani fire in terms of numbers of 
people saved. In 1912. 705 were res- 
cued from the Titanic; in 1956, more 
than 1,600 aboard the Andrea Doria 
were saved. 

While much of the success of the 
Frinsetidam rescue is attributable 
to the Coast Guard's always-splen- 
diel work, I can't help feeling that 
the passengers also owe their lives, 
in great part* to improved safety 
measures that were a direct out- 
growth of the Titanic tragedy. The 
triumph of the rescue gives hope 
that the 1.500 who lost their lives 
aboard the Titanic did not die in 
vain — that humanity can, in fact, 
learn from its mistakes. 

CHARLES IIAS3 
PRESIDENT 
TITANIC HISTORICAL SOCIETY 

RANDOLPH, SJ. 

White the Prinsendam disaster in* 
vedved fewer BUnnudra- — -5S?4— if ions 
thejirti f largc-Ectile, modern-day rex- 
cue operation in which not a single 
life was lost. In thin sense, we felt it 
could be justifiably called "history's 
greatest xea rescue*" 

Standing the test of time 

At the age of 17* 56 years ago. I built 
the bench saw shown in your Febru- 
ary 1925 issue {Making an 8-Inch 
Bench Saw, page 336L I made it in a 
machine-shop course in high school. 
We still use this saw in some of our 
shop work today. Thought you might 
like to know; 

O r H CALDWELL 
CALDWELL ELECTRIC SHOP INC. 

WACO, TEX. 

We do like fo know , Many thanks. 
This ha * been a popular project over 
the years, and we still receive 
request# for copies of the article. For 
those interested, they're //.2S posf- 
pa id from Popular Mechanics, Bor 
W1&, Radio City Station, Scut York H 
N.Y. 10102. 

Still plenty fast 

Your article on magnetic railgons 
(Tech Front Lines, page 126, Apr. 'Bl) 
confirmed my calculations regard- 



ing the fantastic speed* they could 
reach. One aspect not discussed, 
however r is that magnetic projec- 
tiles would actually have to be 
slaved down to avoid their burning 
up because of air friction. 

Would this reduce their useful- 
ness? in outer space, of course* with 
no friction* their speeds would theo- 
retically be unlimited. 

JAMES GARDEN JR 
CLAIRTON. FA 

The speed tit which air friction 
becomes a problem ix xa far above the 
muzzle velocities of conventional 
weapons that a milgtin could still 
offer tremendous gaim in Striking 
power* eve n u nder a t moxpheric 
conditions. Scientists are not yet 
talking about the gun's nee in space, 
hut its theoretical potential is awe- 
some indeed, 

PM T $ contemporary toolbox 

I am enclosing a photo (below) of my 
version of your contemporary tool- 
box (Build PM's Contemporary Tool - 




PM' ■ eonlomporory toolbox, made by rod- 
er KlldflM, hrltti shoulder simp for carrying. 



box; tt'il Be an Heirloom, page 116, 
Nov. 'SOL I used oak for the top, birch 
for the drawer fronts and pine for 
the sides. 

Thanks for a great idea! 

TOM K1LDAHL 
AUGUSTA. W1S, 

And thanks to you for letting kb 
know about iL 

Generating yegr own power 

We read With great interest your 
article Now: Energy By the Bucket 
From Back-Yard Powerpfants * page 
122* Feb. ’51). It should encourage 
many Americans lo explore the hy- 
dropower potential that has gone 
unutilized for too long. 

The author wisely advised devel- 
opers to be cogniKant of the roles of 
fish and wildlife agencies. Under 



federal law, all persons who seek 
permits* licenses or exemptions for 
hydroelectric facilities must consult 
federal and state fish and wildlife 
authorities. 

Your readers would benefit from 
an awareness of this. It would be 
unfortunate if they encountered 
needles* and costly delays because 
they acted without full knowledge of 
their responsibilities. 

WILLIAM E. KNAPP 
U. S FISH AND WILDLIFE SERVICE 
NEWTON CORNER. MASS, 

We were pleased to see your article 
on back-yard hydropower. We recog- 
nize the benefits of such systems 
and are actively encouraging our 
customers to develop small hydro- 
electric facilities. 

We strongly advise interested par- 
ties to contact their utility prior to 
selecting equipment, in order to 
identify the utility's interconnec- 
tion requirements and thus avoid 
costly mi & takes. 

J-M STEARNS 
PACIFIC GAS AND ELECTRIC CO 
SAN FRANCISCO 

Putting an end to pinging 

When my '79 Quick Regal 301 V8 
started to ping. I recalled the item 
"Zinging it to pinging" in your Feb- 
ruary '81 Car Clinic (page 52L Sure 
enough . the the rm ostat ic a i r-clean er 
(TAC) sensor was kaput, causing the 
flap valve to remain closed all the 
time. 

As soon as 1 replaced the sensor, 
the ping disappeared. Thanks for 
saving me the cost of a garage 
repair. 

PAUL EBERHART 
WEST HEMPSTEAD, N Y. 

Seeing In the dark 

1 had to laugh at the Army's picture 
of a spotting scope on a .50-caliber 
machine gun ( Tech Front Lines, 
page 104. Jan. 'SI). Have you ever 
been around when a .50-eai. was 
fired? I wouldn't make bets on the 
guy's accuracy, 

JACK G„ GtfSKE 
WAS I ITU UNA. WASH. 

The scope is a special image inten- 
xifier, not a conventional telescopic 
sight. It's designed to enhance dim- 
light images electronically to detect 
an enemy in darkness. The images it 
gives, however shaky, should be bet- 
ter than nothing — wFd bet on it, 1M 
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Oshkosh makes whirls, oveuilta. coveralls. jeans and pants I hat can work as hard as you do. 



QgHlfeSH 

B'GOSH 



M.maOI HI V i [ HE GENUINE ARTICLE SINCE 1895 



SCIENCE WORLDWIDE 




Space Telescope mirror gets quality-control inspection. Shuttle launch Is due In 1965- 



Treatment before birth 

An analysis of amniotie fluid re- 
vealed that the 16- week-old fetus 
carried by Mrs, Debra Whitmore was 
m trouble. 

Doctors suspected there was a 
one-in-four chance that the baby 
would suffer a rare, Ji fa-threatening 
metabolic disease that would cause 
acids to accumulate in the baby + s 
bod y , The a mnioce n te sis — ext mo- 
tion of a small amount of fluid from 
the uterus for analysis — confirmed 
that the fetus needed extra biotin, 
one of the vitamin B group of vita- 
mins. 

The doctors, at the University of 
California, San Francisco, waited 
until Mrs. Whitmore was 23^= weeks 
pregnant. Then they began giving 
her large quantities of biotin, hoping 
that it would travel to the fetus. 

The baby was born four days 
before Christmas last year. The reg- 
imen had worked: Newborn Nicole 
Whitmore had no symptoms of the 
biotin disorder, 

First families 

The recovery of well- preserved 
7*700-y ear-old human skeletons has 
raised hope that a barren area of 
Peruvian coastline could be con- 
verted today to useful farmland. 

Analysis of the skeletons yields a 
surprisingly complete picture of life 
in the oldest known village in the 
Western He mi sphere * about 55 kilo- 
meters south of Lima. Preservation 
in the arid desert has been so com- 
plete that many of the 220 skeletons 




Skeletons of two males, aged 40 and It. 
vwe found at an ancient alia near Lima. 



have skin* hair and intestinal con- 
tents intact So anthropologists, led 
by Robert Benferof the University 
of Missouri, have been able to 
deduce what villagers ate. 

Until now, theory held that they 
hunted and gathered food without 
cultivating it themselves. But the 
new research suggests that village 
families did some farming of maize, 
squash and peanuts. 

They weren't very skilled in ma- 
nipulating their land* Benfer con- 
cludes: They grtdually destroyed 
shrubs and trees, and turned in- 
creasingly to seafood. 

E v ide nee th at earl y inh a bits n ts — 
an d not cl i m ate changes — d e strayed 
local vegetation raises hope that the 
area could be reclaimed for farming 
today. And that could be good news 
for the millions of An deans who 
have migrated to the coast during 
the last decade. 

The nearly perfect mirror 

The mirror you see above has been 
polished to near perfection in prepa- 
ration for its unveiling in space in 
the middle of the decade* 

The mirror is the centerpiece of 
the Space Telescope, an orbiting 
observatory that should be able to 
probe space seven times farther 
from Earth than we have ever seen 
with land-based optical telescopes, 
(See How Well Peer Back to the 
Beginning of Time, page 87, Feb. 
’79.) 

Polishing fit Perkin- Elmer T s Opti- 
cal Technology Div. in Connecticut 
brought every point on the surface 
to within one millionth of an inch of 
an ideal surface. In orbit 310 miles 



up, the 94 -inch-diameter primary 
mirror will reflect light onto a sec- 
ondary mirror, which will focus the 
light at a point about a quarter the 
diameter of a human hair, 

The Unite mystery 

Sea turtles* lumbering survivors of 
the dinosaur era, have long been 
surrounded by mystery. They hatch 
in bulb-shaped nests dug by their 
mothers in beach sand, crawl to th# 
surf and set out to sea. And then— 
the mystery — they just disappear. 
They're not seen again until the 
females return to the beach to deliv- 
er their eggs. Where do they go? 

Recently, the University of Geor- 
gia's Research Reporter announced 
that the mystery had been solved. 
By attaching tiny radio transmit- 
ters to the young turtles, scientists 
from the University and other orga- 
nizations were able to track the 
young after they had plunged into 
the ocean froth. The path led direct- 
ly into a nearby river, and then into 
salt-marsh creeks. There, the hatch- 
lings blend into the dark brown mud. 



The research underlines the im- 
portance of marshy areas as nurser- 
ies for sea animals. M 
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Don’t Leave Your Home 
UNPROTECTED 




Protects Every Square Inch Of Your Building 
Turns On lights Automatically 
Powerful Electronic Siren 







Low Cost Computerized 
Burglar Alarm System 
Home - Office • Business 

NO INSTALLATION 

Jusl plug the Guardex 6000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-corn 
tainad burglar alarm can completely seal off every square Inch 
of tee surface of your building, ti protects doors, windows, and 
what mosl alarms mlas. your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 

Guards* BOOO Alarm System works on the principle of audio 
discrimination. This, put simply. Is the process o! electronic- 
ally separating norma! everyday sounds, such as voices, tele- 
phones, etc from break In type noises such as breaking glass, 
prying melai, or forcing a door open. The Guardex 8006 pro- 
tects one story homes and oflices up to £000 square feet and 
open commercial buildings up to 10,000 square feet The 
Guardex 0300 wish wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feel Call the factory lor more delal led 
Informal ion. 

TURNS ON LIGHTS AUTOMATICALLY 

When the hrst break in type sound is detected. She system will 
instantly turn on lights, radio, or other elec Ironic equipment 
that you have plugged into I he back of the alarm These lights 
or other equipment will remain on for a period ol five minutes, 
Then automatically turn of I. 

POWERFUL ELECTRONIC StREN 

The Guardex *6000 alarm is equipped with a loud built-in siren, 
if during the five minute period the lights or olher electronic 
equipment has been activated, a second break-in sound is de- 
tected, fit can be only a second or two after the first break-in 
sound \ i be built-in siren will si art blasting for 90 seconds. Am he 
end of approximately 90 seconds the siren will shut off and tee 
alarm listens again If another break-in sound is heard, tee 

Siren wFIl COme -cm for soother 90 Second 3 If no other proak^n 
sound is d steeled, Ihs siren will slay off and al the end of the 
five minute period the lights will shut elf and the alarm In- 
stantly resets 



The near conirol osnet 
con tem $ two $ lender# A C 
plug recep fades for a fap/e 
spot fights, radio etc 
terminals for connecting 
ophonet on! $rde s >ren and 
beckupoettefyi cattery not 

included}- why delay time 

control Wd sennit ivitv control 




The OuatdeM fiWG Alarm System Is walnut Mined end diS' 
gulsod to look tike a small stereo speaker f6Vt n xB*fr H x&“} 
end weighs less lhan 6 ft pounds. 

EXIT AND ENTRY DELAY 

The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave tee building 
before the alarm is armed. When you enter your building you 
may find that Just your normal entering sounds activate the 
siren. You may delay It Irom starling for up tq 30 seconds by 
turning up the siren entry delay control 

BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion Irom a burglar and possible power failure, our alarm has 
provisions for a battery back-up (Batteries not Included), 12 
ycH lantern batteries are available at most hardware stores 

THE BURGLARY PROBLEM 

Thu F.0.I. ataiisilcs shgw that el tee present rate, one out of 
every four American* are going to be burglarized. That is not a 
vary pleasant fad, but It Is true You have a greater chance of 
being burglarized than being a victim of a lira or automob ire 
accident, The lime Is now to help proieci yourself and your 
valuables with a Guardex 8000 alarm system. 

WARRANTY 

One year, 100% parts and labor when returned to factory post- 
paid A live year extended warrariy is available for a charge 
Of $25-00 

OUTSIDE SIREN 

TKe Guardex 8000 alarm is equipped with a loud, bulll-in siren,, 
but If you desire an additional siren to mount outside or In an 
area away from main alarm, they are available with 60 feet of 
wire lor $29 95. (Connecting terminal? are provided on tee back 
of tee alarm). 

3D DAY NO RISK TRIAL 

This is your opportunity to purchase en alarm system directly 
from the factory for only S 239, 9 5 Try It in your home or busi- 
ness for thirty days without risking one cent. Pul our Guardex 
0300 alarm to your own test. See for yourselfl It will protect 
every window and door from break-in. If you ere not completely 
satisfied, return the alarm wlEhln 30 days oi receipt lor a com- 
plete refund. To order your Guardex 0000 alarm, CALL TOLL 
FREE to charge your credit card or send your check lo 
Guardian Electronics, Inc. in the amount of $239 JS plus $4.95 
postage, handling and Insurance- If you want tee optional out- 
side siren, add $29.9&. Optional outdoor 7 M x TO" maial warning 
sign [stake not included) add $9.0$. (California residents add 
8% sales tax.) 



ilf you require more information, 
call during California business 
hours. Monday - Friday). 

Dealer Inquiries Invited 

CALL TOLL FREE California residents 

( 600 ) 423-5499 ( 213 ) B 89 - 1 4 1 4 collect 




GUARDIAN 



lELECTWOlMICB) INC-I 

31117 VJ» Cotinia, Dept. PM Wesllake Village, Calif. 91361 
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IMPORTSSMOTORSPOmS 



ing an Audi 4000 that's being spon- 
sored by Boge, a well-known shock' 
absorber name in. Europe, but new 
to the United States. 

Raindrops and teardrops 

At BMW’s Aero-Thermal Test Cen- 
ter near Munich, there are three 
wind tunnels— two for climate and 
engine-cooling teats and one for 
aerodynamics. Research gets a high 
priority at this company whose cars 
are now being copied even by Cadil- 
lac (with the Cimarron), But BMW is 
at&o a company with a sense of 



ARTIFICIAL 
A I R F LOW 



DUCT 



gtn bmw mow away ram with mi* setup? 

humor: In England, where BMW 
cabriolets (open-top ears) are sold, 
an ad for a iJ new development'' 
appeared (on April Fools' Day). Air 
pumped up through the windshield 
pillars from an undorhood blower is 
forced out through jets in the cowl- 
ing above the sun visors. Why not, 
we aay ! For keeping dry* it's no more 
complicated than the hydraulic 
plumbing for old convertible tops. 

Meanwhile, back in the wind tun- 
nel. the search for slithery shapes 
goes on. BMW's best so far has a drag 
coefficient (Cd) of .19, pretty close to 
that of a teardrop. You wouldn't be 
crying over gas mileage if you could 
drive this one, PH 



Smooth BMW, but wing mirrors ml II ruin It 



There's no seat In thfi 
bach of Toyota's new Soria* 
hut up from is a 2.3-lrier 
fuel -I rejected, twin-cam Sis. 



Sik- wheel Rabbit is a 
wonderful aberration 
of a German car buff, 



New deuce coupe 



Phooey on ni others-in-law, fie oh 
back-seat drivers and forget car 
pools and kids! Two-seater fever is 
spreading, and Toyota will be next 
out with its sports car for nonbreed- 
mg pairs. Since power is expected to 
be 170 horses?, Toyota's emphasis 
will be clearly on performance- Pon- 
tiac’s P-ear, too, even though GM 
refers to it as a “commuter car/' will 
get a hefty amount of push and 
shove from a midships- mounted en- 
gine. When It joins the two-seater 
lineup next year, it’ll find the field 
getting crowded; The Fiat Xl-9. 
Mazda RX-7 and Corvette will be 
among the old faces; Ford EXP and 
Mercury LN-7 wil] still be fresh and 
Toyota’s Soul a will be fresher yet. 

There’s nothing new about two- 
seaters. of course. Remember the 
AMC AMX— circa 1968? Nice one. 
Remember how Beetle back seats 
were replaced with platforms? When 
owners needed room for four, they 
just bolted the seat back in. What'll 
owners of the new two-seaters do? 
Walk maybe the new customizing job 
will be . . . rumble scats. 

Speaking of customizing 

IVe seen lots of terrific custom jobs 
on Rabbits, but this one is right off 
the wall: a weird, but impeccable, 



personalization by Peter Utler, a 
German car nut who can now camp 
in the six-foot cargo bed. 

Shock treatments 

Yau J re right if you think a guy has to 
be crazy to be a rally driver. If you 
don't wind up hanging upside dawn 
in your safety harness, you’ve got- 
ten off easy; just a coupk hundred 
miles getting kicked in. the behind, 
John Buffum, four-time North 
American Rally champion, is one of 



Buffum I a- laklnp cut bounce with Boges. 

the crazies who knows how to take 
his lumps; he’EI be taking them a lit- 
tle differently this year:: He’s 

switched to fror.t-ivheel drive T pilot- 
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I only use the best. 
So when 1 clean my 
spark plugs, 1 use my Car 
Care Spark Plug Cleaner 
from Black & Decker. 
It does a pro job 
in just 30 seconds. 
And when I clean 
my hands, 1 use 
BORAXO: Because 
the job isn’t done 
right until I get my 



Rebate on Black & Decker 
Spark Plug Cleaner. 

When you purchase a Black & Decker 
Spark Plug Cleaner model #9514 and BORAXO" 
Powdered Band Soap or Waterless Hand Cleaner, 
Black & Decker will send you a $5 rebate. 



Toget jwur rebate, just follow these 
instructions: 

1. Trim, then peel cht L PC code 
from tin' HlIkAXO ronUitter 

2. Cllc off th^ lop fUp from the h^x of 
S p.'ir k Plug C lea nor i i n find i ng 
murk l #95(4), 



3. t 1 lil in yoLrr name ami uhlrf ^ on 
the form bv[i>w. 

4, Si.tid iheve iu'iniwiih a co^of 
your Spark Plug Cleaner nates 
reft- ipt to : Spa rk I >lug C tear u- r 
ftehii Ee Of for r 1 J i i . Rox SS14B , 

Se feul. MINH 55)90. 



TO DO THE JOB RIGHT, 
YOU’VE GOT TO HAVE 
THE RIGHT TOOLS. 



BLACK & DECKER 
FOR THE TUNE-UR 



BORAXO FOR 
THE CLEAN UR 



hands their cleanest. ■ 



And I can only do that 
with BORAXO. 






PITY .STATE^ , ™ — 
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10. Win a trip 
to Mi/tvaulcee 

lot 

3 The Real 
. Taste of 
''Beer—Pabst 
i Blue ftibbon 



4. Win a trip to Montana for 
tifleaf Western Barbecue 



1. Win a trip 
to A/asJta for 
Hoof Alaskan 
King Crab 



2. Win a trip to San 
Francisco for Recri Sour 
Dough Bread 



5, Win a trip to 
San Ante? nio-®r 
tor Beat Texas Chili 



3. Win a trip (a Maui for 
a Bee/ Hawaiian Luau 



Vdss\ Blue 



"Gbeihat Man A Blue Ribbon!" .The 



BfftoA* SULCI - HQ FUBOHME SECeSIjWT I frl t*9 aBiliH fMT V D 9 : J ! II l Mi Bw *1 H* 13149 pii m&\ IB I* I*, id \hm rrfii.ijl rtrtrv U tM TUr, pe 1 ** 7-Jt rvK*f DP. J 

Hdrtu #nD ?i|> iri( Hh vtui «i|i v ? efi* &Q\*fh&n M -«1 % fluiJvfr Hi mUiB m^i be iicsi-eJUv UefcBn 15. I«T Snip- n oilrn BIDUH^ Ml An cmNPt' 

■ MipS'iik.Ei wr ef<vil»» and <ir» inhi^r mill be mz4td EQWiriilj- I d Paosl sue l^-cbon Riaf r 4il» Dl Aw>u !? H^rsiiu-i PP Rtu «(’! Rgra* PA it?-’? I JRPDH1MR1 MJD 
nm WJH tnr KjU Uf EHUH4 OH THf SJlHSlDf OF TWf EKVKGPI ■■ TW LOWER LOT nun UMU = W : .t tfi M EUM&4 be <iW ln;m ,i -..'.ins IHMC 

d JAEP 1 |iKci;njied an u4f]p-g orunarton wftmi jnuvi trt Mul tr. ife nul^cix nrlalrv » llw. cirir * Tim x«wfpi.lius ii 3 p*n in .rfrdinls d re U*fM wain 

' fir m* nal Tuyere In par!>:cra n Pi 5 MtpKlap a tffKHti d P^ilrcl Hhi 



tV^tf DP. J 0Ui s flJ j ii ■ re* nami 

mh mm wtmhm p* 1 **r i»Mb. T» mit atiP dpi* on 
ID tp OLUiunTW hull wnm i*t ihn (rfm 



■me # rr* **7r wupi trrr \ 



Piano Ciunpuy 



Tim intiKliiR 11 -:gm ta ipfcflinis d re U*f« Slain wM n d #0* »MI bhiPl&e fl 'M*&q *ji n p-frr mu u Tr 
and t% ujfrubaff rtim; e-*;fcvW5 :■* iffrtniEng aginDHind Dth«i a^-rn t/ Pabsl Hrnw^ Carvanp 



■d > yntw V4 





9 * Win cr frip fo Maine 

/or Recti Maine Lobster 



Win cr trip fo JVei 
Vorir Ci ty lot o 
S, Real New , 
i\yofJtSfrip,r 
V, SJc^crJt f 



7. Wm cr trip fo 
Chicago /or flecrJ 
Deep Dish P\t?.o 



PICK YOUR FAVORITE 
REAL1ASTE AND WIN 
ATRIP TO GET IT! 



10 1" PRIZES 



A 5<isy.4 n k-r tw .« i:- c. p .. , _.y jra^r rnur.ni'p z+a.' 

f Jw'* ;tz ifip iT^y w.'iere ifi ram-.-Jz t ir*/ eJaii mi J-tj p czrzd de 

fxx* iifus S500 in ffwh. 1 



A JrJuT-i fi'itt-: n G.i'Jf-ii *. , i/i rrn ■ii?DCjni«il -al 






1 ^ ^ jjl jj^tl : d Cn^Jbfrj pchj : fGalrirf, j.j 



giwrro4*Uiw>dt. d !v*w Enutrr-j 
r^ypri^.y vK&atf i-.'y#rq, r l**p 
With rasfctrr.ik 



3 -Im-i J.ai iI/qtI tj 



WOO 3 rd PRIZES 



^ncrff Clir&j hit's*! wifh^rar. rmfr.'ina^ira 
|wj/ ett-fr*d CtVBfqv £>cvrr ilnirii -nrf □ Crtotu'.g 

WirJl --■ ^ r -- L 



ditrjhEha.iH 

eOOHttfrvj 



Circle the number el the Real Ibftt Trip you want to win: 



6 # Win o frip to 
New Orleans fot Real 
Ci&oSe Cooking 



1. Alaska 'or A/asJcon King Crab 

2 . San Fr-cmcisco for Sour Dough Bread 

3 . Mq li i /or a Ho warJan Luo u 

4 . MonramfaraBojlwcije 

S p San A nron ro /or ChiH 



0p Hew QWeans for Creofe Cpaki ng 
Chzrago for Deep Dash Pi££a 
Ip New York fora S rr ip Sreqk 

2 r 

ID. 



Maine for Lobster 
Mi/wauir-GH? to; The Real 
lasde □ f ffeer 

PABST BLUE RIBBON REAL TASTE OF AMERICA SWEEPSTAKES 
P.O. Box 1018 Rfmks, PA 17572 



NAME. 



ADDRESS. 



Real Taste Of Beer. 



Cm STATE ZIP 

nnp-.vnni 1 Yah .nu WTTrti 'Txf numbet Ifte Am.' Timdr fj-^p rr*i jh* m ffw df Jhr vjhvkcyv in 

rrw hit Jwn j -v .Trt 



L 



i'sMi Thtoftoh * 1 Brewing Ci^njMjnr Afi.Wjg^ 

jfcSP at d i* indeiwn wei^ss iwae 1 rntf ™ unpwA w^tunw gnrr wmj ha^ tum * prrrtbmtr im«* wjMma. cmtih ur^ u*i 

0N« PTn^ifVE %U 1 Jijn Tfv moni v»p>n4 d A Mu]* r ipfl b*!i r<. ir.*,^! «ni (* -mi. iftr i«reu!ljin ’ So SLSS-tlyhJi liTLiuies »ii Ck Ufi^llrt The* on rrjn I!- I‘f I^ipsnsftiiirv Di IN iviEr (Tin^ B 04 

ipiwng h41 b« dflKmrud tp nur^ti dt tm-m a ^nr k 4nc> gt-^i wnvi H’d i imarpit w 3 iJdrisscd sliT«i ««idk}oi 'r Pit’s! Mur %bbon (t-ii faili dAwn f-Mepslaius PiJ &«, *H7 w Ttai ittueI tad 1 

W it^W lOi fl Dms ^1 DfJCHFnga gi nu/is 1 Fli^r PJI-* p-^i^ Ai i Vi vr n*0 ■***= ^ ft^l min bhwigi dnunq v Irv d^ilpor ftignc fsft d '■'.pinui ^K«n4 in rovHttafe 

rp|. kHrt iKPSnficfljr^J . 50 l^N 1 W piWl »h 01 # |no r ri s i ^ in fl^IrtRli-VT (pTy t^:S 1500 A ? Ohe tfuftdufl Pjos hiifli A OfTUPI BUPlrrmfl d luM infl IW HM 1 M T*i^ «*l 

Vfj'uimili rwtjpi HBri c/ f idO ch ppftf I 0 m I'hoiund Third *1*1 jn Hstv^npii d W. and itod Elilrf hp-j wlh j> c‘pi7«irrj!i iitjj h>iri ^ Pipped f-i-vTpwrl 



SliS al 





\S/tuuZ 








Ed Hutchman, VR MartcBtrtJi, 

Rwtjura^l i Water Cfiitn an tf Os-W-'ftd^rte^ 



HigJlesl qualify Irwirt SpetfdbciT "60" 
wood bits it* (deal lor y^ur electric 
’dJili or drirl press. Original hoiigw 
ground poin' design sEarls holes 
fater, l$« Sp«te-lype Cutters tore 
tester at any ar*gn>m any 
wood vi M snaf>k chucks peiiftcEfy 
nn run-caul nowotibte. 




Ill 



» 



tnblrt "Micro-Dtpl": OflO bit 

bcrea 3 G standard hot*«1 

One Irwin NO. 2? Mscfo-DlaJ 
ucpansEvu bit for hand brae* 
Itf s you bore V to 3 - holes 
I List by tfalmg the stra you 
ncfld. No. Si fets you dial 19 
sian -lard &ctofi r H" to w. 
Salh made from The Jmest 
irwin quality steel 



ArtiilabteJn- 
dhridpplLy of 
mworksth^ 
Mts Dt 9 Of 19 
fcibpjlnmtfpj 
oruvrar racWh 

or 4, 6 pr 13 blr 
wte fin cJadlte 

Kill! 





Rlrnlt-t ine Chnlli Line n^tflcv 

E**ry serious d&^ ycwratlfsf *f»UM 
i-d¥t in Irwin 50 or 1Q0 (I. m-il-r.tojlh- 
.I-^I 1 1 he EM ■ Caajf actHjn nwl. Lnah ■ 
£*■>?* damn go- rp-v^lprit aluminum 
alloy bov ms ho/id &r pccivit. 



Inrin Screw Starter 

Mario hole, Starts 

hole, threads hole fur screw to easily 
«ntOT wood anti non-metal materials. Handiest 
hand lool in years Tor ho-usawife and handyman. 




&v$rytoita& good 
ns th& iwmo 

at Wiimtfspt&n, Ohm *5-177, tine* 1BS5 




NOTES 
FROM THE 
EDITOR 







auto editors 
our economy 
(page 65). T 
Let the \ 



□rivers heed toward cars In stow-motion LeMaoe start. 



O ne thing | f w just 
learned about 
testing cars: The eas- 
iest way is simply to 
have one lone auto 
editor drive a car and 
then write about it. 

But it's a lot more 
fun— even if more 
strenuous— to put to- 
gether a parcel of 
drivers who are rep- 
resentative of the car 
owners we quote 
each month in the 
PM Owners Reports. 

^hat's what the 
did for 
my ear test 
The idea: 
would-be 
owners critique the 
cars before they 
bought. 

It took the full two 
days of one weekend 
for the 12 drivers on 
the panel to do alt the 
required driving and 
record their com* 
moots. In fact, the finale went on into early Monday morning. 

How close to real-life driving was our test? "Well/' groaned Auto 
Editor Tony Assema, '"the panel drivers had two fiat tires, a broken 
fan belt, and one car got dinged in the parking lot. And. by the way. 
Chief. Rich and I managed to roll one when ws went screeching around 
the pylons. Is that a big enough slice of real life?'" 



In left-hand phoiOj Rich Taylor briefs drivers, white 
Laurie Ann Devereau* keeps the care camera-ready. 




Dunlop [left) with fellow OSS 
agoru Pierce Ellis >n Burma. After 
war. Dunlop became a free-lance 
writer; Ellis, e book editor, 



Richard Dunlop, longtime PM contributor 

and author of The Real China Syn- 
drome (page 58), is an old China hand 
whose first visit to the Orient was any- 
thing but a travel agent's dream. 
Recruited by the Office of Strategic 
Services (0SS) P Dunlop went to Burma 
in 1944 where he operated with local 
Kachan guerrillas behind Japanese 
lines. Harassing the invaders, and 
finally engaging in fierce infantry com- 
bat. the Amors can* Kach in Rangers 
helped drive out the Japanese and open 
the Burma Road to China, In 1945, 
Dunlop continued with the OSS in Chi- 
na. Bis recent book. Behind Japanese 
Lines (Rand McNally* $12.95), de- 
scribes these exciting experiences- M 
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Only from NRI! Complete home 
entertainment electronics 
in one fast-track 
home-study course. 



Only NRI gives you so much 
training for your money. 
Look what you learn 
to service.. . 



Color TV 


Tape Insmlen 


IhrL S. HhJEc TV 


Sjwaiwr Sytitwa 


Porta htaTV 


Krr uni Ptinr-n 


Vldrrtliipr ttcTUPdf pi 


\MIQ KulEil 


iildeo Hit H ***** 


Ailruiw 


Cibte TV r^ilpcRt 


Into MrTTU 


Public Atirm 


Mforopwniflr 


SVRIRITB 




PortiHc Jtidbw 


Elertnralr Fire J 


HifrjtmJ tulTUBiroi |m> 


hifgUr tlann 


pfeltitfl 


lyrinb 


411/1*1 IWr* 


wl warti 



Master the world of entertainment 
electronics with training from nri. only 
NRI gives you so much in a single, 
unified course. You’re prepared to 
enter this lucrative field at any point, 
specialize or be a generalist. From 
computer-controlled TV to videotape re- 
corders to laser beam video disc players, 
NRI training is oompfete. 

learn at Home 
in Your Spare Time 
And you learn right at home, at 
your convenience, without quitting your 



twining Equipment and instruments 
inc hided... yours to keep. 



Job or wasting lime and 
gasoline going to night 
school NRI "fast-track" 
training makes learning 
easier ...NR] "hands-on" 
project:, give you practical 
bench experience as you 
progress, You not only gel 
theory, yon actually build 
and test electronic circuits, 
equipment, a complete 
audio system or color TV 

Computer- 
Programmed TV, 
Videotape Recorder, 
or Stereo 

As part of your training, you as- 
semble and keep NRl’s 25" (diagonal) 
color TV It s complete with built-in digi- 
tal tuning that Lets you program an 
entire evenings entertainment. As you 
build it, you study circuit operation 
stage by stage, see how electronic faults 
can be delected and corrected, get prac- 
tical bench experience that gives you 
extra confidence. 

Or, as your practical experience 
project, you can elect :o construct NRTs 
solid-state tuner and amplifier, complete 
with speakers. Or train with a fine 
videotape recorder Any way you choose, 
you keep all equipment, get all 67 
lessons covering electronics completely 

Professional 
Instruments Included 

Your training ak> includes the 
NRI Discovery' Lab7 where you’ll build 
and study electronic circuits, perform 
practical experiments that make theory 
come alive. You'll get professional in- 
struments, too, like the 6- function, 26- 
range Beckman LCD digital multimeter. 
And as you assemble your TV. you even 
bu i Id key instru merits so you know them 
from the inside out. , .a digital CMOS 
frequency counter, 5" solid-state oscil- 
loscope, and a 10- function integrated 
circuit TV pattern generator. 



NRI Training 
the Choice of the Pros 

More than 60 years and a million 
students later, NRI is still first choice in 
home-study schoots. A national survey of 
successful TV repairmen shows that more 
than half had home-study training, 
and among them, it’s NRI 3 to I over 
any other school. We II be happy to send 
you the survey summary on request. 

Find out how NR] can work for you 

Send for Free Catalog. .. 

No Salesman Will Call 
Send today for our free 100-page 
catalog which shows all the equipment 
and instruments, complete lesson plans, 
opportunities in this wide-open field, 
and convenient time payment plans to 
fit your budget. Dr explore other NRI 
opportunity courses like Microcomput- 
ers and Microprocessors, (lommunica- 
tions Electronics, Electronic Design 
Technology, or Digital Electronics Send 
the postage-paid card today and see 
what ' complete" really means. If card 
has been removed, please write to us. 



NRI SCHOOLS 

V1ri>TJM-EiiEL (’oaliuuing 
Education Orobr 



ut | # i ■ r Jt'.V? wlso&nsin Mi . 
|V r || Wistiir^on, VL Mitt 



we U give you tomorrow. 




If you wonder what the 
Sears Premium Compressor 

can do for you... 

start counting. 



You con do all This and much more wi 
the proper optional accessories. Sears 
Premium Compressor, with a powerfu 
new compressor pump gives you the 
versatility, reliability and performance 
you expect. 



For Power 
and Performance 

You can count on 



£ t Sesrs, Rqefrjc* ana Co, TMl 

•MnwHfn iflMrtgu*caiQn0&¥ rn^y uw ^ Alaska nrvd Hdwra 



Sears 
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PM’s Whatsit 



Turning now to undersea geography ; we are asking you fc absorb 
whatever you can find in the way of dues in the scene above and to 
guess which, among the following, is the approximate sea tha under- 
sea scene is under: Arabian; Ionian; Caribbean; Caspian. Correct 
answer on following page, 




PM follow-up: 

Another chapter in the MiG story 

When wt; published u history of the Soviet*' Mikoyan-Gurevich (MiG} 
ueronaulicuJ design bureau three years ago {see The Ultimate Airplane Killer. 
punc ?2. Juh 7fllu thefc necc^ury \\\ \ .^ul jimn cmnccrmng current 

front true air-superiority (fighter) aircraft Up loihcn, loour knowledge, the 
Mtf Donnd I - Douglas F-T5. deployed by the USAF and oilier t-Yie World 
fortes* and the MiG-25 Fox bar* holiest operational fighter in the Soviet Bloc, 
had never tang led di rue Ely in combat with definitive result That may no 
longer he the case 

Information derived from several separate, unofficial t non military? source* 
indiuaic* Thai in laic April/early May an Israeli Fd5 took out a Foxbat 
operating out of Syria (nationality Of pilot undetermined) Details afeskeichy* 
but include the following: The MiG- 2 5 was a reconnaissance version capable 
of a top speed exceeding Mach 1. it w as hit over Israeli airspace by an AIM ? 
Sparrow ifadar-diiectedi missile, the latest versions of which are carried by 
F- i5s and have a range of JO miles or more Break-up of The Fn.xbm was 
evidenced on radar, although u hn the ground back in Syria. 



Without a leg to stand on 



Bar-stool racing, once the sport af a tew 
lonely pioneers, has matured Into another 
American institution— at least in Modesto, 
Calif . -where these photos were taken by Bill 
Auda The Motorized Ra? Stool Racing Assn 
of America regulates both equipment fS-uolt 
storage battery powering an automotive start- 
er) and demeanor {no hard liquor an or 
around the pits). That doesn'i keep the am- 
bitious racer from adding spoilers and air 
dams, of course, and some of the current rigs 
look as If they came out of Jim Hall's racing 
shop 

But an entry- level machine can be put to- 
gether for Si 00. Auda Bells lls, and the 1980 
national champ weaved around the course 
on a basement-huilr stool uHthoul benefit of 
advanced aerodynamic aids 




Right way. 




Under tha hood. 
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Whatsit 

revealed 

The answer: the Caribbean, The best clue is 
the clarity of the water, not the apparent ar- 
chaeology. As can be seen in the accompany- 
ing photo, the divers are erecting the ruins, not 
uncovering them. It is part of an elaborate un- 
derwater set. built off Nassau. in the Bahamas, 
for the United Artists movie, For Your Eyes 
Only, starring Roger Moore as— who else?— 
James Bond. Now being released in theaters , 
the fitm includes some of the most spectacular 
underwater cinematography ever brought to 
the surface. 




Proof positive that not all new ideas are good 

The decade has hardly begun, of course, but amonp the ideas who ae time may have 
already come and gone in the 1380s are Lhe following: a ballpoint pen that looks like 
a switchblade knife; a plastic; hand crank to provide rapid fire from a semiautomatic 
.22 rifle* heavy-doty containers for burying coins or other valuables in the back 
yard— just think, in only a year 51,000 could be worth $750, 





Tips for prop-stoppers 

Here's an unusual photo contest that sounds Ilka fun: The 
Aviation Hall of Fame of New Jersey, headquartered at Teter- 
bora Airport, is calling for entries that best illustrate "the spirit of 
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flight ' it's open to professionals and amateurs, punts (SxlO 
minimum size) and color slides will be judged, and the deadline 
■s Sept. 30 Winners will receive tree vacations, cameras and 
other merchandise through several sponsoring lirms. An entry 
fee of $2 50 should accompany submissions (as many photos 
as you care to send) addressed to. Photo Contest Head- 
quarters, Custom Pilot Shop. 500 Industrial Ave.. Tele more. 
N.J. 07606 (Fees wifi be turned over to art aviation museum 
fund.) 

Pictures of all types of aircraft are eligible, but most will 
probably be at fixed-wing airplanes— which aren't as easy to 
photograph as many people think they are. Against an all-sky 
background, airplane shots are often unexciting; yet It s lough to 
" pose ‘ a flying machine against the right backdrop. Pros who do 
»l lor a living offer this tip: To get a complete propeller arc, shoot 
at a shutter speed of 1 /60 second or slower It you need a faster 
shutter to negate camera or subject movement, you'll have to 
settle for a blur or partial arc. which wi 1 1 depend on the rpm of the 
propeller. But if you shoot faster than 1/500, you may stop the 
prop entirely — definitely the wrong stuff when it comes to evok- 
ing the spirit of flight 





CAN COOK A ~~ __ 

WHOLE MEAL AT ONE TIME- 

UHi nohm-ll ]H>U» faUJfrWt LTILO 15 &ittp 

1 TO- 120V -DiJlPHl. Mu.it bm J-pryug yFnnnripid 

ior oaofui parVoHnunc* 



MUST LIQUIDATE 

FAR BELOW DEALER COST! 

MICROWAVE OVENS 



fiCTimv HEW FACTORY PERFECT 



Fully programmable! Designed for 
home use but made to pass 
strict commercial standards 
for constant daily use! 

U L5. MADB U.S. QUALITY! 

Omega ii made by one of l he largest mpriuifletuiiTi 
of privet* brand micrtwlvj ovnns in ihe U S The 
EompiiiY«Ml *ftilbttO#oneoftSflhwid renpwiwd 1 \ 

Nid«ri in Ihg high technology tieltf of buiimn and 
industrial computer systems* 

Over 1 1 fl.OOO of Ihesa oveniwem sc-fd #HS9^ vndflr 
th* rninulectnrer'^Owit brand name! And the oven- it 
STILL being sold unde* their brand name day after 

d*Y- 

FIVE YEAR WARRANTY! 

Includes one ye at warranty on parti and labor. 90 day 
FREE in-homo so mCo within 30 mllftf of any ol lha 

hundrvrfl of tirthe^rihl imv!^a rfi-ntrtP-i ■rmai I ha 

"alien, FsuroddHiOnAl yg*« eov^fiBecnmagnetron *fj 

lube . S art iced by limns that also service major brand i J 

eueh as Litton, Panasonic, Amana. Magic Chof. elc. f - 

RATED FOR COMMERCIAL USE! /jBJj 

Under iti original brand noma, this oven recerved t 2 ™ 
commercial rating for use in icsteu rants and insthu- 4 ^ 

tkmal krtchc-ni, Any microwavm oven -built to take 
THAT hind of constant use can bo aapetPed to do a T-L 1 
gffrat. depend able job for YOU In vOUfl kitchen i 

FIVE-STAGE MEMORY! We ha 

SaEM-Hsla, elect/onk: mini-computer lets you pro- OV&flS 
gram -up to 5 separate eyefas el one time Even if you j 

program cycles in wrong order. Ifieovcn will perform SOnlCi 
them in the proper seouvnc*?! ty£ off 

PROGRAMS ABLE O E L A YE D COG K fN Ci ! Laavelhe a m j Cr 
house for up to 1 2 hours and oven will star! all your 
programmed Instruction* BEFORE you return! LC D OIC 

PATENTED BEAM 5TIRHERI for more awn dislfi- £*J-™ 
button of microwaves and more thorough cooking tauU-BE q 

LARGE CAPACITY! Rig T .3 cu. It can hold tww#pi > 

an 1 & lb turkey , C * n cook en entire meal at one time EjjSiJj? 
ELECTRONIC DIGfTAL TIMER'S*! cocking timefor warm 
> few seconds or up to minutes. 99 seconds The uhch v< 

hire second huazar signals completion uf cycle mwlJ&V 

10 SEPARATE POWER LEVELS I Fpr every type of io 

cooking need . from slow all the way to Iasi iempLb^ 

COMPARE WITH TOP BRANDS! S3P£ 

T in ih rfj 1 i 

CompAT# all the wonderful features of this superb w 
oven with lop-rated medals by Amena or Litton Then cook Fi 
compere our Ipw liquidation price I That's how lo hiWt cfl 
prove to vcurwU what a Mvtutinnkl Y*Ju* this ul CLCAfl i 
For your added asiuience of quality end perform- clock"'' 
irtes, thl i del uas Omega mierowav* n wm masts that or lav i 
stncf roqmrom^nii of U S. Dept ol Health. Educe- i"irrweo» 
lien i We ifara; Natl Sanitation Foundation; Under- SiahI j 
writers Laboratories: Canadian 8-f i"da-rdi A nn . 



Credit card customers Q 

can order by phono 

Toll-Free: 1-800-328-5082 

If busy ilfiHAk or fllcrfp busi-fies* hours, 
in Minnesota, call IBOO-22ft-2606 

24 hours a day 7 days a week 



PUBLIC NOTICE! 

Bankruptcy and Financially 

Distressed Merchandise! 

Wfl are authorised IpquidalDiS ol largo 

mvenrorras lhat muil be quickly sob 
at tacrifin prices for leasons such as. 
Mahu-lacinrer 'i overproduction 
Last year's models 
Bankruptcy 
Order cencolla lions 
Plan! closings 
Economic re«SS»oft 
II you know of a company in » situa- 
tion lhat rcqujrai it to tell surplus Sn- 
vaiHOriDi fur jmrrUldifltO (9th, Call US 
Toll Free V 000- 320-5002 Only pro 
ducts in perfect operating condition 
will be considered 



We have liquidated over 9000 microwave 
ovens by Caloric (made by Am an a), Pana- A „ „ _ _ __ 

sonic, Tappan, Toshiba. But NEVER have Over 118,000 

we offered such a sensational bargain on cn u nafiAmuitlA at 
a microwave men as superb as this one! WIU HdUlHIWIUC dl 

l.t D DIGITAL DISPLflr Show. I»n 

Q l day rwb'ng hirwiFi ptmijv LrvH ll“ ' 

H:hif twrtimfrnd 

fcuWBi q Sf iCCTfON Tap dw urns ___ 

t&U Wf Pi lo< pwef l-vnl 

j mjn1 piiifeiH tnmOei*EurU ImiH al :ln . 

SsYiMEft nwdilifnwirfiit — “ 

WARM Fuf krwfM "lILFiri i<n_ 

kid»l Yi-^^l hi'k! ib-d ID HftPfli bill I*-' 
rn.i create lo Uvp y-*nm 

PD WE H LEVEL Tip It bv<DW Mta-Mlflv 
any 10 Affarnii :io«vp iewli 
TE M PtRATLJF E FHDBt ¥ipiit#r 
an 1 1> ng -hr prniia 

fiE$T Lei I Irs’TiC pASS brlvYUc^ Cy 1 'hi 
THAW UertiSD^Cif pCm"rlupltWUwmi|_^_. 
or For loom ii a ck-hcei-o loads 

COOK PFtrfhjj^ifiv T(?0 VMlUlirOWrHr Tihi 
IJIVHll LuOklrtg LTL-iU 

CtEAfl C#nc«ll -tlMl ITiy inrf4iiTJ( 11=11 __ 

yOa pFdhMipjily pi lyjFJinriBLl 
CLOCK rip IB lO drsplly tirvieo-l J.’Si 

□ F LAV la 4*lay aEarl ii yvur cChh iii U _ 

insEriK-b^il pip to- I? hnm jl 'I'l! 

£ TAKE Juri i up m pit ihe 'um ■ tarns _ 

VOw progpjvnr^ed 



*298 

T«4 PAGE COQNfiOQ-S INCLUDED 
LwaM^ rihjnUibod-wpthmw HD full c-rrlo* 
piroios Shows Eltp -Ity ip#p-pf npe^au w -oi 

■ wletlKTA nl M*i ft HufU 

drtdiM npp*iizni±, diiMflL pasTii« ala:. 

You'll hva Pt lor Wonfllrfy ippuil 



Ic.o. 



M -B- Co / AuthUrk^ed Liquidetdrs 



Dept. 0-5*0-2010 



ftl 7. ■ * 



ONE OF THE NATION £ LAR0&ST AUTHOBI2ED MAIL 
ORDER LIOUIDATORS OF CONSUMER PRODUCTS 



| 3250 Minnehaha Avenue 5.. Minneapolis, Minn. 55*06 

I £ef>d Ortl*** Kd4*rowr*va 0>ppnl*l *1 Uw hquuMtinin pnea nf emit s29B.QO*aeh t Mill 

I p+y iAli^wno cti 4 Pg<a ta drivar upwi dalrvWy | Allew3-4 w*4ki ftvv d*lrY#np A4J 2-3 w«*hi 
! VMM d PB*n tv tK«li fppry, no C.O D ord*ri > 

I [j W * cPF*Li dp FTiaiMy ard *■ n «nck>«i4 

■ Charge Id my: □ Uanaruid □ V354 ftffib ICO" I apr*aa Quier* Club 

Account ho iipiFdl 

| please print clearly 

' | N*ie* 

I Addmi . 

| CUT 

a Sut«_ PhnM 

| Rural Rule Custanw. If Dutch carneai-do «o1 n4rm«14f- a*jh«^- U> mur h^n-w, mcikHta a not* wilA 

I ■ iNi orrl"- |p#|m 0 Mtaprwii ww Addv^L±4F ■ c«*. Irtana. Lrudfe oprmJnpl wli*f* wi aNp 



Minnoiola v«9?der*ri Odd *C*r# UNl m 



AUGUST 1931 23 
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Acrylic-Tough Protection 



Acrylic-tough 

. rroieciion 



;K _ 

it' -*ii iw Y k j 



tyai S L' Jrt'FiMn 1 Bun IPC 




Jock Itch 
is a fungus, 

Cruex 
kills it. 



i1iDdiF.ii ■ — 







•<€*$ 



R*Ij£ jrKI Idbvh 
tebet d^Bclcr.5 



It's a medical (act: the painful itching, chafing, burning 
rash of Jock Itch is caused by a fungus that can't be 
killed by non-medicated powders, creams, or salves. 

You need Cruex antifungal medicine. Its active 
ingredient is medically proven to kill Jock Itch fungus. 
And Cruex soothes the itching, chafing and burning. 

Get fast relief and kill Jock Itch fungus— with Cruex. 
From the makers of Desenex® 



E SHwwlT Corporator! 



PHOTO 

HINTS 



Bring home the bacon 




A vignette r is a handy photo 
accessory. This one was made 
from a frosted piece of plastic— 
from a bacon package. Draw con- 
centric 1- and 2-inch circles, cut 
them out with a penknife and 
overlap them. Or try other shapes 
and coat-free materials, 

— Wayne Fugate 

In the box 




Enlarger lenses must be kept 
away from dust and grime. Dis- 
carded Band-Aid boxes work 
jrreal. They take standard 50-mm 
and 7 5- mm lenses which are used 
with 35~mm and 6*6-cm films. 

— Robert Hertzberg 

Quick way to dry 




If you need to dry stainless-steel 
developing reels in a big hurry so 
you can develop more rolls in a 
short time, here’s how: A small 
toaster oven (on low) will dry 
them in minutes. 

— Robert Hertzberp 
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Because Miles ^usts teopte with 
am bilion, you ca n $iiii a fiord ihe? 
Koine you've always warned Out 
unique Shelter Finance Ptan m- 
dudes no down payment, bfiiow 
markel linancmg and very low 
monthly payments while budding So 

t oe can starl your do-it-youfsoll 
(lies Home now 

Miles has been N?rping: people get 
irlo homes for over a quarter of a 
century Our exclusive $lep by Slep 
instructions and pie-tyl manuals 
have helped over TS.QOO people 
enjoy home ownership the Miles 
way We d like to help you too Start 
by sending lor our fres full-color 
catalog Cnoose from 50 exerting 
mexids 



your home 
in our FREE 
Full-color 
catalog. 



Two-story home has a solar panel mounted 
vertically at the second -filory level to pro- 
vide supplemental hwt From the bur. 



* 60 pages tilled with photos, 
Illustrations and plans. 



* 50 exciting models. 




SOLAR 

COLLECTOR 



HEATED 

AIR 



S MOW 



\ COLO 



T his solar collector panel is de- 
signed to be installed by the 
homeowner. The sun's rays are ab- 
sorbed by the panel, and the heat is 
transferred indoors by a fan when 
the panel temperature reaches 
85’F. 

The fan also draws coot room air 
into the panel for reheating. When 
the temperature drops to 76*F., the 
fan automatically stops. A kit with a 
4 *8- ft. panel, fan and installation 
accessories is $860 from LPC Inc., 
New Richland, Minn. 56072. A 4 x 10- 
ft. panel kit is $050. Ht 



Sampli? Cipdil T*rmi Cash frit# S?a.5K3C- 
Anryjai oenMriugu r d |ji n% Deiarred pav^MB 
jxtoo 5^.4if po^tve to 52 irmrtlWp- pjiymtjnls. gr 
*2 1 1 Afid one MftJ pifffWrfir pi m.lQQ Tornu Am 
fUA IPi FNfrfhH shrawn And mar* i t&ty Hale to itato 

Un«r rc-.tHmlng oJiarpn plpns. 4TOJEM in ww 
a fora change pr IIS fftnuU nwn- 
eage ran u nopkto ip a Italanc* equal sc iha 

AfTlQunl OttrQtf E-3'Jn Jjy *1 r t r>d rt 

vdtid b* In® nunrt-rf erf d?ry¥ hi Hi* billing pe^Od 
C**h peirv dws ngt inc'uda pUmtiiPg. 
and efertncai PSP^aclfts a&o avakuln figm Mih»* 

□ 



OslILtlI 

MM'i H 



Sflff flttf WCfl ftonw S. jpJDhMraf fleam?*. a 

spiff-toyerfcomM, f^loiy tomes end f Votary 
fronts rttos to? compare Mtessiwy 
SMfv 

Attn, p f* -Cut quaifty, avaitabt? options ato 
mew¥ — etflfyfflwJgi y Ou need to piok ouf yot/r 
dream home. Send fry yOurt today. Mail 1 q. 

HHm Hqntvi <7W> Hsttlin Lftflfl. 

P.O. B*s 41310, MijineapcJif. NtN 55442 

NAME . | 

ADDRESS I 

cmr ! 

STATE BP 1 



You're Mila* ahead 
with no down payment. 



TELEPHONE 

■ I PiBW enunt d £2 CO So* ry&h plant* handluvj. 



COIN 
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HOI BI8SITY! computemp 2... 

A CaMWjriB.ZCCUWTi tUtfitJOWrEfl ClOCH' 

MiWQ&rifliitW et+stfonifll jn*»6f TA« 
amazrV»9 C^rripulcfT^? J pui^Dfr 

- 1- . t,' fK -r.f . 

tndOQrJ&uttf&ar Temp 
QuftiQ&r r<rJ»p/Tj™... 
tnc toor Ttmpn^mt 
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ROOCO PRODUCTS 

AO eOJf s« pwf IWinn 
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You and 



can build this 
Lincoln Log 
home 
In 3 weeks. 



Salvaging a sink rack 






We ghe you everyth iii^ you need, 

dawn toihe Iasi nail. iTilir sfcj rochnniK 
cosh (if m tiukihgunj til ink E^ice 
.iIkjiii hitting i home, think :thoul Llils 
Vfc ilh . 1 h.i*ic l.mojlii lijp I kune ftfedttge. 
uhj C:lei lull id Hie fag home silt 1 1 1 pictured 
above, fulh n^ated from the wemher, for less 
ih;iEi J]5J7(S. 

Dollar For dollar ihf teic Lincoln lop 
ifamtr l^tckjge o ifff urosi tomplewf in 
The luJustn, iksifjttri ainj e itftineeftd for 
quick. &in coitflrurtfan Ue supply all htae- 

pri i irs.. plans ami an m>1n faction manual 
Thai goes sou life I to* 1b in simple l:m- 
gu age ^ n li V'd>) LO’ fotli vw J I lu^l raiim ts And 
sour local Lincoln Ijoi^. hisinhulor will giu? 
^ou i hours of oit -si# iii^ructrcnfo answer 
: i j i ;■ oil might hur Lincoln lop 

will even assemble a package based on your 
floor ptn i Of architectural design VT 
NO EXTRA <X)ST 

Send iusi v* ftn cur Lincoln \&p Home 
Planning Kit with plans for P Menem fag 

TV Li WDlril^s rfiffi- r - 

Exrfuuk? [ Jr ™' 

TflM* \64 iLfl » p 

itonslrucliftji mefliud ^ 

IhfciEor mquiTio found) 

Ijncoln Lop s.rJ 

ft Che^nut Ret.. Chttttftowo. Var Voile 32317 

Herts ms S* Please wnd mv Lincoln Idg Home 
banning Kit return mail 



Recently, 1 lost one of the ''feet 11 
from an otherwise perfectly us- 
able sink dish rack. I made a new 
foot from a short length of garden 
hose- After filling the hose with a 
small wooden plug. 1 secured it to 
the rack with rubber cement. The 
rack now stands level. 

— iVaifcr E. Bu rfon 



Vinegar loosens bolt 

If you don't have any penetrating 
oil on hand, u&e household vine- 
gar to loosen a rusted bolt or 
nut . — Lane Olinghoiite 



Power-tool levelers 



Engines tried |Tg p and qo t*ipi. F at 

run fuf 1 an til in half +ft hdur A* A time. 
f«rrti Crankcot* ilud^e! ^lu^i plugs oil 
fihari and oil p*14agel. It can block I hi 
oil pump Kf««n eg that wotkiog parts 
may it* rye ter oil! 

RISLOHE cltj rm up pn ilud^#. Ditiotvti 
it. Kiipi It from fouling up yeur main**! 
lub^itatian lyiforn, And that'i good. A 
(loan- angina itarH * a liar, turn ballar, 
Ulti fong«F ft] 6 giyei yDu ffiCn g£ftilih«i 

So. if you iron y ou i car fotl today, fokn 
battiF can *f it with PUS LONE. RI5LONE 
hat bean uiad for wor 50 yMrt by miL 
Heat d nofarijh in big can, imall can, 
far*ign carl d truelct, boat* and didaH foe. 
Ul* it **itb c-very till {Un^n. 

Gci ILSLONE at your local auto mar- 
<handiic ltd re. It cornel in a big quart 
yellow, red and black can , , . . enough 
preduet to keep your ongin* clean and 



WELD 
STEEL 
PLATE IQ 
BOTTOM 
OP LEO 



STEEL 

PLAT? 



LOCKNUT 



5/1 fi" NO.IG 
BOLT 



WASHEfi, 

WELD TO BOLT 



EPOKY 

fl-ESIN 



TREE: 32 pm LUBE TIPS 
BOokMt. InTarmattan, ideat 
and diicuttip-n about lu^ 
biitflNon, problems antf 
parPormance. Send i-eir 
■addrattad tlamped tn-ve- 
lopa liVjr X Or lirj«r. 



AddreM 



RUBBER DISC ^ ROW 
A aiKE INNER T U&b 



I put these leveiers on the feet of 
all my stationary tools so they can 
be adjusted absolutely level. The 
rubber cushions absorb vibra- 
tion . — Jay Waltcee 



THE ORIGINAL 



THE SHALER CO 



Waupun, WiK«iiin 53463 
in Canada. Wlfrtn RAt&a£ing Co 
Sc4Fbnfouflh r Ontano 



l-Mfl-494-342* 



© Jfjflfl IxncGin- lop. Lli 
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Socket-wrench extender bar 




x V2 Hr 
L BAR, 
LENGTH TO SUIT 



BORE HOLE NEARLY 
TO BOTTOM OF BAR 



SEGMENT OF 
ODOR 



tXRAND LO WES 
LOOP F LUSH 
WITH PERIMETER 



TOUCHES 
PERIMETER 
OF HOLE 




Extemter bar whti springs {arrows) 
|olns two sockets: It can also join a 
ratchet-wrench handle to e socket. 



Make your own socket-wrench ex- 
tensions with Vt x Vfc- in. steel bar: 
they can include a spring: locking 
arrangement similar to the ball- 
and- spring design on commercial 
extenders, tt connects sockets to 
your ratchet-wrench handle or 
joins two sockets. 

Cut steel bar to required length 
anti bore holes near the ends for 
the coil springs ) used Y^-ir^-dia. 
screen -door springs. Stretch the 
springs to separate coils* making 
them compression springs. Bend 
the loop at the outer end of each 
spring so a smooth part of it will 
bear against socket walls. En- 
large the other spring end slight- 
ly with a punch* so it fits tightly in 
its hole. 

To insert bar in a socket, press 
in projecting spring to clear sock- 
et ed ge.— Walter E. Burton 




Thfft can be on* of the most 
important decisions you ever m*ke 

Going into buiinew for yom sell' cart he ihe 
most exciting and reward ng decision you're 
likely to make in your lifeltme 
Owning ytiur own buiines* brings you a 
■sense of i ndepe nde nee . You ' rc th e boss . Mi- 
ll ng your own work hours. Your own effort 
builds l he business for yourself and your 
family. You can achieve great satisfaction 
and profits* if you chooie and manage your 
homines?. wisely. That* why so many men, 
jUM like you, arc cashing in on the big profits 
to be made in this fasl -growing service fie Ed. 

The sharpening business allows you logti 
started willi only a minimum investment, re- 
quiring tin ic space and effort fur successful 

Operation- U lets yciu build artd etpiind as 
fast, or as slowly as you like. You pocket 
most of Ihe money you lake in, because (here 
arc cxccpliuruilly high profils wrih no in- 
vestment in merchandise, 

[ f you need onl y SZOO or $dtK> ex l ra i ncomc 
each month, a sharpe mug business is ideal 
for spare lime. The uddiliomit dollars can he 
SFRNT for more Of I he good I h i rigs of I i fc . Or 
ihcy Can he SAVED in n ramy-duy fund ihal 
ihe family can bunk on. 

More ihupefling buiin«uet ne 
mv 4 cd (Ytry yM* 

As original equipment continues to climb 
in mb i, owners arc becoming more con- 
cerned (fiat the equipment be maintained so 
that it performs like new, This means more 
companies, conlraetor'i, carpenters and 
home owner* are having (heir old saw blades 
and luols resharpened many limes, where in 
ihe past, I hey would have replaced them 
with new blades or loots. This in where you 



can *<cp in with ihe much needed service of 
sharpening M-tws ami practically any kind of 

tool 

SEND FOR FREE FACTS TODAY! 

This FREE 
booklet hn 
helped 
thousands 

Thousands of good men 
hfcLve been inspired by this 
fact-filled hswk into mak- 
ing that first important 
slep of slatting their own 
famines^ ]| can be yourtjiist for [he asking. 
it ewers these important subjects . 

* How much money cm you mike 

* Age, education not a lector 

* No tolling !■ rtquhrws — customer* bring 
thsJr biitTneee to you 

■ Uwn mower* and chain uwv 
a Sharpening bu iirres* la year-round 

* Sharpening opportunltiei In *m*H towns 
end urge cities 

* A sharpening builneaa provide exceltmt 

retirement income 

* How Foley Mips you start 

* No experience needed, any ego cun 
succeed 




Act today, id you can have a 
brigtitw, more e acuta torn or row 

Right now, while ihis is ^lill fresh in your 
mind, fill-in the coupon below Wc will send 
your FRFt copy of "Opportunities in a 
Sharpening Business of Your Own". There 
ts absolutely no obligation and (here are no 
franchise fee* in starting your Foley Sharpen- 
ing Business, 

Swntf vout riJL'nc srd address Id: Fata* MajairacSufina C-0 
&1OT Ftft* BuAB^ MnUeapolm tt* 1 6 





receive 
atari a 



FREE RUSH COUPON TODAY! 



BOOKLET 

*■ For 
four Fnsir Copy.' 

This lillte hnuk 
helped 
change i h c 
livtf> of rhou- 
of good 

people * j Lf ^ L 

like you. Juvt complex (he coupon, 
clip il out and mail il Id us today. 
(pl-e started now for a brighter, 
more provjwou* tomorrow 1 
24* NOV ft IWniHIMi SKWK'h 
CALL TOLL FREE Mm&2&-?f4Q 

in Nun, aft Afa'iJbaJ 



Foley Manufacturing Company 



5107 Foley Building 
"" nneapoNa, Mltir. 5541 B 



HU 



□ YES I wwjla like to 
about how i can easily 



:omplete details 
pnjt! table, Fctay- 
Please ri>5h rm your 



equipped sharpening shop 
FREE txxjk&ei. withoui any cost or obligation, trial 
give^me lull detail on now I cun quickty etan my own 
busmens 

NAME 



| ADDRESS, 
t CITY 



1 STATE. 



.HP- 



AUGUST 1981 27 
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Shopping the future 

The new summer catalog from Sears 
contains children's wear T women 1 s 
apparel, appliances and everything 
else you might expect. But the cata- 
log We saw has no pagOR — it's a vid- 
eodisc. 

The disc will play on the laser- 
light players now marketed by Pio- 
neer The catalog is completely in- 
teractive and takes full advantage 
of this new video technology. 

The disc contains still-life pic- 
tures, indexes and live-action shows. 
All frames can be reached in seconds 
from anywhere on the disc, because 
the Pioneer player has pushbutton 
search capabilities. 

You might start a typical viewing 
session by keying up the index onto 
the TV screen using the video play- 
ers pushbuttons. Women's wean for 
example, would be listed in the index 
by frame numbers. Then you^d just 
go to those frames. But first, you 
might want to watch qne of the three 
fashion shows on the disc. The back 
of the album tells* you what disc 
^'chapters" arc fashion shows, so a 
quick touch on the keyboard can 
have you gazing raptly at lovely 
models sporting Sears' various 
lines. 

The production and direction on 




Talk-Sacfc fip new learning, entertainment 
computer using Welt Disney’s Mickey 
Mouse. It s *139 96 fro m Unleonfca. 



this disc, by the w^Ry* are top-notch, 
with special effects and interesting 
photographic techniques. It's not 
like watching a commercial. 

The album sleeve tells you how to 
order from the catalog. It even 
details various postal regulations 

The catalog is one of the first 
applications of the vast capabilities 
of the new laser-disc systems. This is 
not passive entertainment: It's ac- 
tive involvement through interac- 
tive video. 

Today a catalog: but the future 
may bring bright, laser-light presen- 



Getting your signals crossed 

People Who own nonoompfltibta VHS and Be In 
videDSape jecordors oNen assume Steal they 
cannot copy video cassettes from one format 
lq the olher After all. they reason, you can't 
play a VHS tape on a &a to player— or vice ver- 
se But you can copy: All that you have to do is 



tations for education, entertain- 
ment t home helps and other fields. 

Teaching with turtles 

Texas Instrument* has been consid- 
ered the sleeping giant of the home- 
computer industry with its Tt-99/4 
personal computer. What we just 
saw in New York has convinced us 
that the giant is cn the move. 

A new language program — called 
LOGOS— is the best learning pro- 
gram we have seen to teach kids 
about computers- The program lets 
even 3-year-olds put the TI-99/4 
through complex and colorful ms 
neuvers. 

A triangle on screen is termed a 
"turtle. 1 ' With simple inputs on the 
keyboard, a child can manipulate 
this turtle. By telling it things like 
"Rt 30 FD 10'" (meaning, turn right 
30* and take 10 “'turtle steps' 1 ) he can 
have the turtle leave colored lines 
behind it as it moves. Movement is 
fast and smooth, so stars, pentagons 
and other design* quickly become 
i nte r I ea vi ng* kaleidoscopic d is- 

playa. 

The LOGOS program also comes 
with predefined shapes called 
"sprites/ " A sprite (be it an airplane 
or a truck) can move all over the 
screen by using the turtle com- 
mands. Students can also design 
their own sprite shapes. 



attach the video output of tho machine playing 

the tape to Ifie video input of me machine that 
you want to copy on, Follow [he safTte proce- 
dure with (he audio inputs and outputs. Tape 
formats do differ— Oul the video and audio sig- 
nals are the same 



One program, designed for pre- 
schoolers, displays ‘'sprites 11 that 
look like cartoon heads, arms, legs 
and torsos. Using just a few keys, a 
child can mix or match his or her 
own little, graphic people. 

The manual, we are told, will be 
extensive enough in some parts that 
an adult will be able to learn recog- 
nized Piaget teaching methods. 
These methods could then be used 
for at-home education using 
LOGOS. Other parts of the manual 
will be at a fourth-grade reading lev- 
el, so many kids will be able to teach 
themselves. 

Computers are being used in an 
ever-increasing number of schools. 
Now, Texas Instruments has taken 
the fun aspects of learning and pack- 
aged them into its T I -99/4 comput- 
er— they're hoping you'll bring the 
ay^tem home, IK 
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ADVEARSEHENT 



Gas Saver Tested & Patented 




easy to install? 



DENVER— The Copley News Serv- 
ice reported that United States Patents 
have now been issued to Wm. Trevas- 
kis, California veteran electrical 
engineer, for his Vapor- Jet® brand 
water vapor injector. 

Trevaskis has developed what 
amounts to a 20 cents per gallon 
"rebate" potential on gasoline, by 
designing a low-cost injector for 
automobiles, light trucks, vans and 
recreational vehicles. 

The Vapor- Jet® system has lest re- 
sults showing miles per gallon improve- 
ment of 17.3 per cent on Trevaskis' 
1971 Ford Galaxy and 13.3 per cent on 
his 1973 Olds Starflre. 

Water injectors were developed to a 
highly refined state during World War 
II. to give combat planes increased 
speed and extended range. However, 
up to now, the low price of gas and the 
high cost and extremely difficult instal- 
lation required for earlier injectors 
combined to make them unattractive. 

The Vapor-Jet® has an uncondi- 
tional 60 day guarantee. 

How does the Vapor-Jet 91 system 
work? 

Vapor- Jet® operates very simply 
with no moving parts to wear out. It 
uses engine vacuum to pull outside air 
through a reservoir containing a water/ 
methanol mixture which is attached to 
the car under the hood. This causes the 
fluid to bubble and a mist to form in 
the upper part of the reservoir. This 
mist is then drawn by vacuum through 
a hose which is connected to any in take 
manifold suction hose. This connection 
is made very simply by our exclusive 
hypodermic-like injector nozzle which 
contains a regulator to allow just the 
right amount of mist to pass into the 
combustion chamber. 

The introduction of this mist into the 
fuel air mixture has a cooling effect 
that increases the mixture density, ex- 
tends the burning rate, and improves 
combustion efficiency. This eliminates 
ping (predetonation) and dieseiing (af- 
ter running of motor). Since steam is a 
good cleaner it also helps dissolve car- 
bon deposits on the spark plugs and 
cylinder walls of older vehicles and 
helps prevent carbon buildup in new 
ones. 

flow much mileage increase can be 
expected? 

This varies from car to car. Indepen- 
dent testing on Trevaskis' car obtained 
improvements from 1 3 ,3 <Va to l7.3Va. 

WIU VaporJet® fit all can and is It 



Yes, Vapor-Jet® is easily installed 
on all domestic and foreign cars, vans, 
light trucks, R.V.s, campers, motor 
homes, and small boats, ft will work on 
fuel injection, lean burn cars and cars 
with turbo chargers and super chargers 
and rotary engines. It will also work 
with unleaded gas, gatohol, or propane 
burning cars. The same kit fits all cars 
and contains everything needed. Simple 
installation instruct ions with a diagram 
are included and ever, a novice should 
be able to install it in less than 15 
minutes. Simply take in ice pick or drill 
and make a small hole through any in- 
take manifold suctior hose {i.e.; FCV 
hose, brake assist hose, vacuum ad- 
vance hose, etc.). Screw the injector 
nozzle into the hole, mount the reser- 
voir by means of the bracket and screw 
supplied and connect the reservoir 10 
the injector nozzle by means of the 
hose supplied. If you don’t want to in- 
stall it yourself most service stations 
will for a few bucks. 

Can Vapor Jet*' damage my engine 
or cause rust ? 

Absolutely not! Vapor-let® cools 
down the fuel air mixture giving a bet- 
ter bum and supressei ping thus aiding 
your engine. The mist that enters into 



the engine turns immediately into vapor 
and exits out the exhaust. 

What is the purpose of the methanol 
V.l.M, (Vapor Injector Mix? and how 
long does it last? 

The reservoir measures 3 Vi" x JW" 
x 7lri” and holds just under !A gallon. 
A full reservoir should last about 1 ,000 
miles. Methanol {wood alcohol) is mix- 
ed with water mainly to prevent freez- 
ing and to keep the injector nozzle 
clean in non-freezing weather . The cost 
of methanol is minimal (about S5 a gal- 
lon). One gallon will last 8.000 miles. 
Sources of methanol are chemical sup- 
ply houses, paint stores and drug 
stores. Substitutes are gas line an- 
tifreezes that contain methanol such as 
"Heet". 

For purchase, or further informa- 
tion, write or call Progressive Energy 
Corp., 3148 So. York, Englewood, CO 
801 10, (303) 762-1385, or call toll Tree 
(800) 525-8624. Dealerships available. 
(Oiler void in CA.) 

I'nckiw l'9.^S * 53,00 shipping and huidlinj. 

□ CTwtl □ t-O.D. □ VISA I i MauercATd 

Card Nio. 

Name _ Eifh 

Artdrtti ^ 
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WORKSHOP MINICOURSE 

HOUSEHOLD FINISH CARPENTRY 



M any of the little tasks that a 
homeowner does in the course 
of do-it-yourself projects go unno- 
ticed Subfioormg is hidden by finish 
flooring or carpet, plasterboard 
joints are papered overhand so forth. 
If your work happens to be a bit 
careless on such jobs, it makes little 
difference. But that isn't the case 
with finish carpentry. Here, every- 
body gets to see what kind of crafts- 
man you are. 

So take time to master the basics 
shown on this page. Next month N 
weTI run other professional carpen- 
try tricks that will upgrade your fin- 
ish carpentry. TO 




Basically, two types of nails are used In 
house carpentry— the common nail fWl) 
and the finishing nail. The latter teatu res a 
small cupped head to easy setting. 




To drive a finishing nsll, grasp It between 
thumb and index finger and atari nail with 
several light tap* of the hammer. 




You should never drive s finishing nail 
home with your hammer. Instead, stop driv- 
ing the nail when It la about % In. above the 
wood surface, as shown here. 




Position a vta-ln. nallsel In the head's dim- 
ple end set the nail with one or two sharp 
raps of lhe hammer. Hold the sat securely 
so I hat It won't "dance " out of the nallhead 
and cause damage to the wood. 




The wrong way to Inatalf a long run of base- 
board- with square-cut ends simply abut- 
ted, as shown hare. Such careless joinery Is 
a sure Indication of inferior workmanship. 




Instead, make Joints In long runs ualng s 
miter Use ■ mitarbo* tor accurate cuts. 




Secure mltar Joint with a couple of 3d (1 V+~ 
tviT nails through Ihe joint, as shown here. 




The first atrip Installed has the open miter. 




Close the finished joint tightly, and it wifi 
slay that way without evst opening up. 





BY 

HARRY 

WICKS 



You should apply glue to the miter surfaces 
and then Install ihe second mitered piece 
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Get your hitch from the experts. Over 35 years experi- 
ence. U -Ha u I wrote the book on trailer towing 

FAST PROFESSIONAL INSTALLATION 

Over 1.000 fully -equipped locations, open seven days 
* week, year round. Let our professionals ms toil 
your hitch whilo you wail 

COMPLETE LINE OF CUSTOM HITCHES 

Custom hitches for cars, lrucks r and motor homes. Reg- 
ular and heavy-duty hitches. Load equalizing systems 



A FULL LIME OF TOWINO ACCESSORIES 

Evarything for lowing Brake and sway controls, wiring, 
lighting hook 'Ups. transmission coolers, tow bars, ball 
meunts. mirrors, air shocks, and more ! Find us at 
your local U - Haul Moving Confer or in the 
YeFJow Pages under Trailer Hitches 

Write ui for your iruc HiEctiGmdu 

U Hiiui i pity r n anonai. Dttpar tme m p 

HO tto* I J 1 Ph.-H-.n-. A,’ 0603b 



■Plus “WIN A MILLION*' Sweepstakes. 



Study this act and you could win our Win A Million" Sweepstakes! Official Entry Forms, 
rules and lull details are available oniyatU-Hggi Moving Centers and participating Dealers 

h&cv rr liii.v.'«r hn*1*l S'Wvi?iBl.i»«‘tOKpn Em I:^^'v*r»i4 Qtfurri 1IJ And (?**?? f 3*4)1113 >n U*? 40 c^nrermincws Unfed Lmr! 

o ns tnlfi Fnim kf family ["*■ ■- . vl w* *** ►. Vc»? ^hefffver p^ohiditedfry is* Sweepstakes ends A& • 1 30: iwj T^sodds of Mummy *.|i 
up&’i IK-ntjrrtber nFitfiSi!.?- ■tK.'tiwd RE^LDCNTS 0" OHIO £VJLV ny, inw mErtFTVFDrm anidcEni^tv ujlf ^dflr^srO 

ftjntdwd anurtoou to u hAui OHIO CI^THV FOfWs PO &Ox PMOfcj r«i * *fliZQriA 03036 Request* befeceradby M»ca3i. ns&2 







Build Your Own 
Grandfather Clock 
Prices Starting Under 

*255 

{including movement 
and dial} 

• Do-it- yourself case 
kit, parts Ore-Cut 

• Finished clocks 

• Solid 3/4" hard- 
woods black 
walnut cherry, oak 

■ Heirloom duality 

■ Factory direct prices 

• Solid brass west 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

MAS TLKCAKU and 

VISA ACClPTSO 




EMPEROR® 

CLOCK COMPAQ, 

WOHLQS lAftfi-SSt .MANUFACTURE/! 
of cn^w-i^ATMefi clocks. 

Dne* W3 En^fot Industry P&* 
F*irt»P* AWhami 3M? 




I a&geerrcm 

CBS’TV Morning News 



HASTINGS MANUFACTURING CG. 

Michigan 45056 

HOIKS • nsm i&HGS * CASTE ^ODUCTS * TOOLS 



mm 
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PURPOSE 



-LEANER* LU0RICA nT 



Homebuilt furnace bums 
garbage to heat your home 



T he HAHSA (Heating And Heat 
Storage Apparatus) is an out- 
door furnace that connects to a 
house by means of four insulated 
pipes. Two of them cycle water to ra- 
diators and two supply domestic hot 
water. The water for space heating 
is circulated by a small pump and is 
thermostatically controlled. 

This unconventional unit is basi- 
cally a woodturner which is sur- 
rounded by more than 18 tons of 
sand. The sand's mass can absorb 
and store a tremendous amount of 
keat h making accidental overheat- 
ing of the two heat exchangers im- 
bedded in it virtually impossible. 
The furnace is enclosed by a jacket 
or rigid insulation ind by a weather- 
proof skin. 

In addition to being thoroughly 
safe (it's outside, away from the 
house), the HAHSA is easy to use. It 
will bum 3-foot logs up to 15 inches 
in diameter. Among the substances 
it will bum are buLding scraps. pine 
and green wood, newspapers, card- 
board and milk cartons. Even if the 
fire should go out t there is enough 
stored heat to last for 24 hours in 




Outdoor furnace, fueled by wood or com- 
buttlble truh, can heat home and provide 
domestic hot water all year round. 



winter and three days in summer, 

You can build the HAHSA unit 
yourself for about $-500, using scrap 
materials* New materials will boost 
the price to $1,600. 

For a descriptive brochure which 
details expected savings, send $1 to 
HAHSA, Box 118. Falls, Pa r 18615, 
Complete plans and materials list 
are priced at $20 postpaid. M 
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16K RAM 

PERSONAL 
COMPUTER 

Only 

249 °° 

Sped a J Factory Sate Price 



THE EDUCATIONAL COMPUTER 

Learn to program a computer 
Learn to operate a computer 
For Students 
For Hobbyists 
For ttie Professional 
For Small Business 
For the Home Owner 



WHAT A SMART INVESTMENT 1! 



QUALITY COMPUTER AT A 
PRICE ANYONE CAN AFFORD 
Great for learn I mg to pro^r'ain and openeta a 
computer, wtl h all kinds of features built in for 
students,, nobby pit . the professional, small 
butincu and homeowners. It ftia a powerful 
SO BOA tot il micro&foeetsor brain. t6K Dyna- 
rnk HAM, 2K ROM, Heel time, c High Speed 
Cassette Deck that operates at 1500 Baud; 
loads and reads 5 times fester than most com- 
pacts, it hat a full 63 typewriter layout key* 
board, Th* graphics are 0 colon with 77 k 112 
r&solu lion, Cext display is 1 2 lines oM 7 charac- 
ters, it a ho h astound and color, include* an AC 
adapter* power cord, ft* F, modulator* TV 
twitch box and 8‘ cofmeeioir cable., It fcs FCC, 
C$A approved and UL Irsted. All this built Into 
an attractive black console plastic case. Comes 
in sturdy shipping canon that measure* 20" 
long x 12“ wide and 0" depth. Weighs 10 Ib3- 



AN INCOMPARABLE 
SCHOOL TEACHER 

Prepare yourself for the fulurel You can learn 
IQ operate and program a computer for job 
opportunities in [he computer revolution 
Our Lew I FF bask is equivalent to all Level 1 1 
Programs curnentFy avail able. This basic in- 
cludes a super set of operations in floating 
point with Integer and string arrays, direq! 
memory access, PEEK and POKE, direct 
statement execution, iyyq character variable 
names, user definition functions* mulli-stete- 
mem lines, editing, scrolling, file management 
and moral BOftA MACHINE LANGUAGE AND 
EDITOR PROGRAMS ARE AVAILABLE. 

SarvM ihft computer can talk, play music end 
perform in color IT IS A PH E NOMINAL TEA- 
CHER, You can now use the TV to EDUCATE 
not frustrate your family. You will eliminate 
TV boredom wish programs mat challenge, sti- 
mulate end entertain you. Criffts your own pro- 
grams or select from over 30 program* off a 
IT 13 A BRILLIANT MUSIC TEACHER. You 
can practice on the piano keyboard owrlav. 
select key and tempo, write b tune and record. 
It has a great color art program., you can 1m- 
prove your memory, math* ipallEng, vocabulary 
end sharpen your strategy skills. IT IS A 
GREAT TUTOR FOR YOUR KIDS. 



USE AS A BUSINESS TOOL 

Although the Interact MODEL "fl" is not 
designed far buimeu, the Level I E basic and the 
lBK Byte system give you room to write your 
own programs for individual business need*. We 
also offer these busmen programs: Calculator. 
Check Book Balancer. Stock Portfolio. Mort- 
gage & Loan and Manage Canter. 



IT ALSO PLAYS GAMES 

A total entertainment center with color, sound, 
end musk. There are Chess, Backgammon, 
Star Track, Black Jack, Volleyball, Toughdowrt, 
Hangman* Showdown, Computer Maze, Break- 
through and mom I Challenge the computer Or 
another -opponent. Each game bring* the family 
and friends together foi hours of quality fun. 



SPECIAL FACTORY SALE <240+00 

You ger the Interest MODEL '"ft" computer 
that include* 16K RAM, 2K ROM, BQ80A 
mioroproeewor, color,, sound, full £3 keyboard, 
high speed cassette deck, power cord. AG adap- 
tor, connector cord rack, tape storage (ray r G' 
connecior cable, R.F. modulator with TV 
switch box and owner's, manual. 



SERVICE AND WARRANTY 

If the unit fails because of factory defect withm 
90 day* of purchase, it will be repaired at no 
charge for labor and parts - you JUST send the 
unit United Parcel prepaid to the Service Center 
designated and it will be sens tuck 10 you 
within 40 hr*. United Parcel prepaid! A com- 
plete Diegnoitit program tape and Induction* 
are availed la. You can get a Service manual* 
Cassette alignment tape, Schematics, and parts 
hit plus a Money Saver Service and warranty 
Card. £ wary thing you reed to check and §er- 
viefl your computer. 

IT CAN BE EXPANDED AT LOW COST 



SPECIAL FACTORY PACKAGE 
SALE DEAL $344.00 

Everything you gel for $249 , QQ pi m: LEVEL 1 1 
DOCUMENTATION Level II uier’t manual. 
Laval II Basic Program Tape. Level 1 1 Command 
Cards, Level II Basic Example Book, SERVICE 
AND WARRANTY PACK: Diagnostic Program 
Tap*. Diagnostic fntir jetton Manual. Service 
Manual, Cdsietie Head Alignment Tape, Sche- 
matics and Parts List, Money Saver Service 
ond Warranty Card. Two 3 AXES ACTION 
CONTROLLERS with Pot Knob, Firabutton 
and Level PLUS THREE TAPE PROGRAMS. 
^Everything you need to learn to operate, 
program and service your computer, I . 



It is a single board computer. flS232 Incerface 
is available. Telephone modem St 39. SO col- 
umn Regular Paper Printer $4$9 You can 
access "MifffMwL" '"Sou +eV and other data 
banks, You »n talk to other computer*, Our 
factory sponsored Net On at OombUtar Club 
membership glloiAn diKounu on all tape 
program*. You can learn from Other owner* 
the fantastic things yau can bo with this 
computer through exchange of technical and 
programming information. 

PRICE COMPARISON 

Competitive 1EK RAM Personal Computer 
Suggested Liil price* are - Radio Shack £049. 
T l S696. Atari $1.t25, Apple SM95* Ohio 
Scientific SS&D. Radio Shack'* TRS-00 that 
h« only 4K RAM, tell* fCr $399. 



WHY SUCH A LOW PRICE 

Sailing ofi a factory direct to customer bash* 
we save you the pjofit normally made by com- 
Outer Stores: and distributor*. You b9*q save the 
cost of a computer monitor at this computer is 
FCC approved and designed to hook up to any 
TV antenna terminal. “Wa era willing to lake 
a smell mengln at the factory to davalop volume 
that allow* lowest cost operation. 




FREE TRIAL OFFER HEtURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR FULL 
REFUND OF PURCHASE PRICE. 



I 

I 



I 

I 

1 

I 



fMA 

DON'T MISS THIS SALE ORDER NOW 



D Pleas* send me me made I "H 1 ' 16 k 
RAM computer tor £249.00. 

□ pic die tend mo t no SPECIAL FACT- 
ORY PACKAGE PRICE DEAL FOR 
$34 4.00. 

Add $15.00 for shipping jmd iruu rente. 

lltrnobE resident* add 6% tax. 

ENCLOSE CA$K1ER T S CHECK, MONEY 
ORDER OR PERSONAL CHECK. Allow 
14 days 1 or delivery, 21 day* for personal 
cafttt orders. 10 days for pnonp Orders. 

w* Fhip C.O.Dd W* tlOfier V I H iiitf M45t tt 

Card orders. 

Name. 



Address 



City 



state Zip 

□ Vila P Master charge P C.O.D. 
Card No. 



ENTERPRIZES (FACTORV - DIRECT RELIABILITY] 

SOX 550, BARRINGTON, ILLINOIS 60010 - Phone 312/382*5244 to order 





NTS HOME TRAINING INVITES YOU TO 




EXPLORE MICROCOMPUTERS, DIGIT 
SYSTEMS AND MORE WITH 
STATE-OF-THE-ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS, 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It’s the 
perfect opportunity 



NTS's 

Master Course in 

Microcomputers includes the NTS/ HEATH 
H- 89 M icr ocomputer (#1 above) . It 
features floppy aTsl< storage, ‘'smart" wideo 
terminal, two 280 microprocessors, 16K 
RAM memory expandable to 48K, HDDS 
included, 

The NTS/Rockweli AIM 65 Microcom- 
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HOME ENTERTAINMENT 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it's no wonder You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you’ll train on 
an NTS/HEATH 2-meter FM transceiver that 
you’ll also build and keep. 

And beca use we’ re NTS, we i nclude an 
array of state-of-the-art test equipment- 
including digital multimeter— with most of 
these programs. 




AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you'll utilize “shop-tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You'll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
diargmg-testing-purging manifold set. 




HOME APPLIANCES, Here’s a n excel l ent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS T s amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field (s) of your choice. 




tcwnung- siMDE ’ eon 

fliadant end Hnmfl-SjCvra T Eri rj’n-r- ^ 



4000 IQ FIGUEROA ST. LOS AREELES. CJL 90Q9J 





AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 



NO OBLIGATION. HO SALESMAN WILL CALL. 
APPROVES FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS Depi 201-081 

*000 South Figueroa Street. Los Angeles. CA 90037 
Please send FREE color catalog on course checked below 

□ Micro Compute ra/MlcroProce worn Q Color TV Servicing 

□ ComitTunimtiOMt Electronic* □ Auto Mechanic* 

□ Digital Electron lea □ Air Conditioning 

□ Industrial Technology D Home Appliances 



Vame Age 

Address 

Apt City 

Stale Zip_ 



□ Check it interested In 6,1. informalran 
13 Check if Interested ONLY in classroom training in 
Los Angeles. 
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Warning: The Surgeon Genera! Has Determmed 
Thai Cigarette Smoking Is Dangerous to Your Healrh. 
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SOLUTIONS 
TOR MECHANICAL 
HEADACHES 
BY 

MORT SCHUL1Z 
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In the limelight 

A Chicago television station recently 
presented a program concerning the 
Volkswagen Rabbit, Sciroeco and 
Dasher. According to the report* 
these ear s are experiencing engine 
failure. I oh m a 1979 Rabbit which 
has driven On/p 3,500 mites. If 
the report is true, can you tell me 
what I tern do, if anything, to protect 
my Rabbit engine ? — lion Bock, 
Country Club Hills, lit. 

There is a problem, which has led 
to a lawsuit against Volkswagen by 
the Federal Trade Commission 
(FTC), The suit alleges that VW 
failed to warn customers about "the 
potential for engine, valve and cylin- 
der head repair related to high oil 
consumption on 197-1 through at 
least 1979 VW and Audi water-cooled 
engines, 1 * 

The FTC claims that excessive oil 
consumption (one quart every 200 to 
GOO miles) begins to show up when 
cars are driven 20.000 to 40,000 
miles. Since oil capacity of the VW 
engine is only 3.2 quarts* rapid con- 
sumption which is not detected leads 
to complete depletion and. subse- 
quently, to engine seizure and ex- 
tensive valve and cylinder damage. 
Repairs cost as much as §2.000. 

But enough about the problem. 
What about prevention? Now that 
yoiVve been warned, the most impor- 
tant precaution* obviously, is to 
check engine oil level often— such as 
every time you fill the fuel tank. If 
oil consumption suddenly shows a 
sharp increase, replace valve-stem 
seak with an improved seal {part 
No. 035109075), which has been 
issued by VW. The original valve- 
stem seals appear to be at the root of 
this problem. They have a tendency 
to lose resiliency when subjected to 
engine heat for prolonged periods. 
When seals dry out, they can T t keep 
oil from flowing into cylinders where 
it is burned* If the improved seals 
fail to control oil consumption, the 
next step is to replace valve 
guides. 

For those who have experienced 
engine damage, they have to stand 



the cost of engine repairs* If the FTC 
suit is successful, they may be reim- 
bursed. At this point, however. VW 
denies liability and states that the 
company i4 has not violated any law. 
either in designing, manufacturing, 
selling or servicing its vehicles.* 1 

GKN re FWD CV 

In your Saturday Mechanic artfic/e H 
Servicing Detroit's Front-Wheel' 
Drive Generation f page 53, Apr. *31 J n 
you suggested that although the 
Chrysler K-car and Ford-Mercury 
Escort-Lynx don't call for inspection 
of drive-axle boot*, the GM A"-ear 
30,000- m ile in sped ion ached ute 

should be followed for all make# of 
cars, TAfa fa excellent advice on 
which l would like to expand. 

The constant velocity {CV} joints 
which these boots protect mfty twefj 
GKN {Guest, Kean and Netttefolds) 
joints. GKN is the world's largest 
manufacturer of CV joints and axle 
driveshafts, and we are proud of the 
reputation our products enjoy. 

CV joints at each end of the two 
front-drive axle s are the key compo- 
nents that make front-whceldrive tol- 
erable for the driver and vehicle. By 
comparison with universal joints in 
a conventional propeller shaft . CV 



joints are very sophisticated . ecjttfi- 
tive and costly- if they remain well 
lubricated and protected from dirt 
and other contaminants* they will 
deliver many thousands of mites of 
trouble-free performance* However* 
joints are dependent on the protec- 
tive rubber boots to retain lubricant 
and to shield them from contamina- 
tion. Boots are ± alt too often, the 
Achilles heel of CV joints. Their 
clamps may loosen or flying stones 
may puncture the rubber* In au^ 
case, lubricant escapes and dirt en- 
ters. 

Therefore, boot inspection is im- 
portant— in our opinion, much more 
frequently than every 30,000 miles. 
We advocate that car owners inspect 
drive-axle boots every time the car is 
on a lift 4 Danger signals are usually 
obvious and include loose clamps* a 
visible fear in a boot or grease spray 
in the vicinity of the CV joint. 
Repairs should be immediate and 
entail: 

■ Removing the axle driveshaft 
from the car * 

M Removing a nd discarding the boot 
and clamps, 

B Cleaning off old lubricant. 

■ Impeding the CV joint for dam- 
age. 

// mucA lubricant has escaped or 
dirt has entered the CV joint d a new 
CV joint will be requited. Otherwise, 
fresh, lubricant , a new boot and new 
retaining clamps must be. fitted to the 
joint. Lubricant, boot and clamps 
must all be to manufacturer's specifi- 
cations. Lubricant contains special 
additives, rubber is specially com- 
pounded and clamps are designed to 
exert enough, but not severe, clamp- 
ing pressure. Never use screw-type 
hose clamps— they wilt damage the 
boot, 

f hope this explanation assists 
fPteas e tom to gage 




ORANGE TAPE — 
3MD PL UC 



Rainbow under your hood 

From Amarus. Tex., Rev. William Harris writes, "I have a method lor identi- 
fying sparkplug cables, so L can reattach them Correctly so (heir respective 
spa^phigs. When I was in high school, one of me iNngs I memorized was 
(he order of colors of the speclnjm- red. orange, yelkjw. green, blue and 
violet. I've used this since then lo mark The order of sparkplug cables on my 

cars. My method Is more or leas perma- 
nent 

' When l buy a car. i attach a strip of 
colored electrical laps id each cable: red 
id No. 1 cable; orange tape to Me. 2 cable; 
yellow to No. 3; green to No. 4iblua id No. 
5, violet lo No. 6. This way, \ don't have 10 
fool around wi|h attaching and detaching 
clothespins. The tape slays really in 
piece." 

By clothespins, fim. Harris refers to the 
numbered clothespin method of identify- 
ing cables described in articles we've 
published throughout Ihe years He has a 
good suggestion— it you aren't color- 
blind. 



YELLOW T APE — 
3RD PLUG 



GHiEN 
T AF£ — 
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CAR CLINIC 

{Continued from page 39} 

your readers in keeping the CV joint* 
of their frant-wheel-drive cars trou- 
ble-free — Ddmrl W. Hazebrook, Di- 
rector of Engineering, Automotive 
Components lnc. ± Southfield, Mick. 

It should, Mr. Hazebrook. Thanks 
for the information. 

Tb# connMtor connection 

Like cloekworki the sensor of mg 1976 
CJ5 Jeep electronic ignition system 
fails once a year. Please kelp. I've 
checked every thing.— Ed Montgom- 
ery t no address. 

Everything? Probably not. The 
connector that plugs the sensor into 
the connector of the ignition wiring 
harness has been the weak link in 
this system. If you haven't treated 
this as the cause of your problem, 
you haven't checked “everything.” 

The sensor itself usually isn't to 
blame. Instead* it's the connector 
which may be corroding, A combina- 
tion of road vibration and corrosion 
interrupts the circuit between the 
sensor and rest of the ignition, caus- 
ing the engine to stall. When you 
replace the sensor, you eliminate 
the problem for a while, because the 
connector is part of the sensor 



assembly. However* as soon as the 
connector of the new sensor begins 
to corrode, the problem returns. 

You can get rid of this trouble once 
and for all by getting rid of the con- 
nector. Cut off the connector that's 
part of the sensor assembly. Also cut 
off the connector that's pan of the 
ignition wiring harness. Strip insu- 
lation from wires. Then, solder wires 
together; that is. solder one of the 
sensor assembly wires to one of the 
harness wires. It doesn't matter 
which wire you solder to which wire. 



This is an a.c. (alternating current) 
circuit, ao polarity isn't a factor. 
Finally, wrap wires with electrical 
tape. 

Incline decline 

My 1978 Chevrolet van (360-cuAn* 
Vs engine with four-barrel tarbure- 
tor) suffers from fuel Starvation in 
h igh places. The condition began on a 
trip out tVesf last Summer and is get- 
ting worse. The engine dies when the 
yan climbs hills * 6uf invariably on 
getting back to a level area, it rails 
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Stop the contortions 



Have you over noticed fro contortion? Thai some drivers 90 through In 
order lo gel change oul of ifiefcr pockets when ihey coma to a toil 
booth? 

Phil Ginsberg who nJns Quality Aulo Seat 
Covers in Brooklyn, N.¥. r has— end ihcse con- 
tortions have kepi his strap busy fixing broken 
seal backs lor years. 

Phil says. "The main artprll few broken seat 
backs is the driver putting all tits weighl against 
the back of the seat and pushing agsinsi ihe 
floor, while reaching Tor change I don'l mind 
t tm business, bui to me Ifs an unnecessary 
repair lhat could be avoided If people just got 
ih-eir change ready ' 

We agree, Phif. The next li me we 90 through 
contortions, well be ceriaJn to remember your 
advice 



HAVE A 





Toot. Toot. 

With Cat Custom Hawk's Italian air horrs you can easily 
turn your car into a musical instrument We otter Two-hnrn to five-hnrn 
systems that'll play songs from "La Cucaracha" to "Dixie." There's 
even a programmable electronic horn that will pisy up to 
twenty-two different tunes 

Look for them wherever quality auto 
accessories are sold. 

We make your car a nicer place to drive. 



40 POPULAR MECHANICS 




Gel the hold that leaves hair 
feeling as soft and natural as it looks. 

The Dry Look® gives you more than a great look . 
It leaves your hair feeling soft and natural, too- not too stiff. 
The Dry Look in pump spray or aerosol - with a formula that's 
right for your hair. Get The Dry Look , .and don't be a stiff! 




■O Trie Guiefte Comply. TCgl 



AvOilqtU? knpypriDfli apr^iisl 



fine. /W replaced the fuel pump , but 
this hasn't helped, Do you have a 
solution?— T.H. Callahan, AifonJa. 

Try a new fuel hose (part No, 
14010036). The original hose,, which 
isn't reinforced, gets soft as it gets 
older. It reaches a point at which it 
collapses when subjected to the 
Increased vacuum developed by the 
engine pulling the van uphill. This 
cuts off the flow of fuel to the engine. 
Unlike the original > the new hose is 
reinforced and resists vacuum. 

Hard sell? 

/ own a 1978 Toyota Corolla liflbaek. 
The sale&tnaft who sold me the car 
told me to use a Toyota oil filter 
because of some sort, of valve which 
enables quicker circulation of oil 
when the engine is started. Is this a 
ploy to encourage purchase of Toyota 
parts? — Charles Bettencourt, Swan- 
sea , Mass. 

A Toyota oil filter has an oil-reten- 
tion valve, which covers the inlet 
holes in the filter when the engine is 
turned off. This keeps oil in the filter 
instead of Letting it drain back into 
the crankcase. Upon restarting, the 
engine therefore doesn't have to 
wait for oil to be pumped from the 
crankcase. The engine receives im- 
mediate lubrication. 



Many oil filters other than Toyo- 
ta's also have this feature, but there 
are others that don't. A Toyota engi- 
neer says; "We recommend the Toyo- 
ta oil filter, because we know it has 
the oil-retention valve.” 

‘Dlpspepsla 1 

/ have a problem with my 1979 
Chrysler New Yorker, According to 
specs, the engine requires five quarts 
of oil. I put in only four after an oil 
change, started the tngine and let it 
run so I could check for leaks. The 
dipstick showed that the oil level was 
over the word Fl'LJ,. Could / hai r c got- 
ten the wrong dipstick? — K’J?. Zei- 
glie, SapulpOt Okla. 

Yep. Or you could have a wrong or 
improperly positioned dipstick tube. 
Ask a dealer to let you compare your 
dipstick with a similar one. If the 
markings line up* have a new dip- 
stick tube put in. If the markings 
don't line up p get a new dipstick or 
re-mark the old one. 



GOT A PROBLEM WITH YOUR GAB? 

Just Mgrt apowf it Sand qyoSODfT rq the Car 

Clink?, Popular Mscfieri tCS. 224 Wesf 57 Ito Ss., New 
Yofk, W, Y jOO 1 9, WMfl rertwi cannot tie answered 
mdt¥\dua}}y praWSffis that aw of gefmral i qraf Csf wiU 
Of published in 0a cotymn 



SERVICE TIPS 

■ Ford reports that ii has served the problem 
art an oti leak around the oil filter of t 976 Cou- 
riers, with 1 (Hiier engines and 1979^1 Couri- 
ers with 2 0-liter engines. 

Jus* use the newly issued Molorcrafl FL-7S2 
oil filler! rather than the filler called for in your 
manual [MolofcraH FL-295). The new filter pro- 
vides increased gasket contact with the engine 
mounting pad, seating off the leek as a 
result. 

■ Chock the tower radiator hose on 1931 
AMC Spirits and Concords with lour-cylinder 
engines to see fcf tha hose is hitting the front 
stabilizer bar or frame side sill. It me hose is 
being rubbed, drain ihe cooling system ervd 
disconnect the hose from Ihe radiator. Then cut 
i In. from me enp of the hose and reconnect 
It. 

■ You may find the oil-lill cap of your 19Bt 
Ramcharger p Trailduster or Dodge D or W 
model truck (3t0- or 360-cu.-ln. V0 engine) 
tough to reach. If so. Install an oil lillef exten- 
sion tube (pert No. 4773223} and new cap (pan 
No 2960622 ). Dodge dealers have (base parts 
or cart gel them for you. 

■ Here's, a dresei engine caution Irom GM. 
Never bypass The glow-plug relay of the fast- 
glow conhoi system lo test tha rslayor Ihe glow 
plugs. Jumping the relay to energize the g Sow 
plugs bypasses ihe internal circuitry which 
controls the temperature relationship of the 
plugs. This will cause diem to bum out- YM 
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Owens-Coming Fiberglas Rooiing Shingles. 
Guaranteed protection into the 21st century. 



When the wait only on most 
ordinary shingles has expired, 
the warranty on Qwens- 
Corning Fiberglas* shingles 
still has years to run. 

Why? Because they're 
Fib^rq |as shingles. 

They won t absorb mois- 
ture. So they won't cud. Won't 
blister. Won t buckle. 

And theyve got 20% more 
weatherproofing material. 



Thai's why ihey'll still be 
keeping your house dry, even 
when the 21st century has 
arrived. It says so right in the 
Owens-Corning limited war- 
ranty, which is prorated on the 
basis of age and replacement 
cost far the original owner. 

They also come with a U.L. 
Class- A fire rating — the very 
highest rating in the industry. 

It's yout house. It's your 



money . So spook up und ask 
for the shingles that last. And 
last. And 'hen last some more. 



Owens-Corning Fiberglas 
shingles. 



For more information, write: 
A.S.Y. Meeks. Owens-Corning 
Fiberglas Corp., Fiberglas 
Tower, Toledo, 



Ohio: 43659. 
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PM WORKBENCH 

PM EXAMINE PRODUCTS /“ND SEfMCES 



A better utility knife 

The latest utility knife from X-acto p 
45-35 Van Dam St., Long I aland City, 
N.Y. lllOlp has replaced the knife 
that's been in my toolbox for better 
than 15 years. This one feels more 
comfortable because of its finger- 
contoured handle. Priced at $2.99. 
with a five -blade replacement pack 
available For$l.lD + the tool is sold at 
most art-supply and hardware 
stores. — H*W. 




Housing lv chromed, zinc -aluminum alloy, 



Inspection mirror 

This inspection aid comes with three 
in ter change ah tap unbreakable mir- 
rors sized at 1% x 3 in,. 2 x 3¥ t in.* 
and 3Vi in. diameter The telescoping 
handle extends and locks in any 
position from 10 to 26 in, to keep 
hands and head out of dangerous 
areas. 

Made by Steinen of Carolina lnc. F 
2308 Airport ftd.. Kinston, N.C. 
28501 „ it's $10.99, plus $2 for shipping 
and handling. — H+W, 




Mirror make* many harsf-lo-raaeh inspec- 
tions, auch as checking appliances, easier. 




Handy tool holder 




Rucks can be used vertically Dr horizontally 
on a wall and Hal Inside a tool drawer. 




Toole are held fast by ttmilon of the Clip. 



The Spanger tool holder eliminates 
the awkwardness of storing, small 
tools on perforated hard board. The 
tempered -steel spring clips hold 
tooU of up to Vs in, in diameter onto 
the 20-gauge* cold -roll Ed -steel chas- 
sis. Each unit is coated with a tool- 
box-red epoxy to prevent rust. Made 
by Hotchkiss Development Co., 451 
Cedar Hill Dr.. San RafaeL Califi 
84303. they're $3,88 at hardware 
stores.— Joseph R. Prove# 



Drywall clips 

The Pre&t-On Drywall Corner Fas- 
tener is a 2 4- gauge, galvanized steel 
clip that eliminates the need for 
wooden backing (nailers) at inside 
corners. 

The Vs- t or in. -thick clips 
slide over the edge of the same sized 
drywall sheet. They allow you to 
secure the panel by nailing the clips 
to the first stud of the adjacent w all 
(see drawing). 

The manufacturer claims that the 
clips can save you approximately 11 
to 15 percent in framing lumber. A 
package of 500 easts $45 at lumber- 
yards. 

They're made by Prest-On Coh P 
Div + of ConlaR. Box 156, Liberty- 
vilta. III. mm.— Steve Willson 




Handy drywall clips eliminate the need for 
Instilling nailers on the Inside corners, 




Update on PM“s vacation home 

In our article PM's Vacation Home: 
Add-Ons Turn a Ready-Made into a 
Sunlit Retreat (page 106, April r 8lh 
the siding used was Champion Wind 
Ridge Prefiniahed Siding. It's made 
by Champion International Corp.* 
Building Products Div,. 1 Champion 
Plaza, Stamford. Conn. 06921. M 



it per ess a now product wtfh 

sum* s peemi Features, fat us hnvw about it. 
Write to PM Worttiench, Popuiot Mechan- 
ics, 224 met 57fo St., Mw V**, N.Y. 7 Otitfr 
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DETROIT 

LISTENING POST 



New Ford every six months 

The fro nt- wheel -drive Ford Escort 
and Mercury Lynx, introduced a 
year afro* and the Escort-based EXP/ 
LN-7 sporty coupes that followed 
this spring are only the tip of Ford 
Motor Co/s new-produet iceberg. 
The company plans to unveil at teast 
one new model every six months 
between now and 1985, 

For '82* Ford has scheduled □ five- 
door hatchback Eseort/Lynx and a 
new* smaller Lincoln Continental 
based on the current T-Bird/XR-7 
platform. Slated for next spring is 
the Ford Ranger four-cylinder mini’ 
pickup, which features art optional 
Japanese-built diesel engine. The 
following fall* the Mustang/Capri 
will get a swoopy aerodynamic rede- 
sign and more efficient power 
train. 

Spring 1983 will bring Ford's sec- 
ond fwd series, code-named Topaz 
and built on a stretched Escort/ 
Lynx platform. At about 2.200 
pounds and 170 inches overall on a 
99-inch wheelbase, it will replace the 
rear-drive Fairmont Zephyr; it's in- 
tended to go head-to-head with the 
famous ‘'alphabet* 1 cars, GM*s X and 
J and Chry sler's K. There will also be 
a pair of very aerodynamic and 
(from what we hear) radically styled 
new specialty coupes, still rear- 
drive* to supersede the current T- 
Bird/XR-7. About this time* too. 
Ford probably will drop its current 
rear-drive LTD/Marquis and trans- 
fer those names to face lifted Grana- 
da/Cougars- 

That brings us up to fall 1983 ( P 8J 
models). Scheduled to slide into this 
slot is an all-new, Japanese-built 
mini— probably produced by Ford- 
affiEinte Toyo Kogyo, maker of Mak- 
da cars and trucks— which may beat 
GM*s homebuilt S-car mini to mar- 
ket. 

Spring 1984 should See downsized 
M ark and Town Car luxury liners on 
the rear-drive T-Bird/XR-7 chassis, 
featuring an innovative BMW-Steyr 
six-cylinder diesel engine option. 
The following year should bring 
downsized fwd "family" cars at tast T 
also with the BMW-Steyr diesel, 

Chrysler plans bared 

Not tong after Chrysler announced 
it had built its last rear-drive car in 
this country (the SL Louis plant has 
been converted to luxury K-ear pro- 
duction, leaving only the Windsor, 
Ont., facility assembling rear-drive 



cars)* the folks there invited me over 
to see some future products — no 
cameras allowed. 

Next month, they'll pull the wraps 
off the *'Super Ks/ P the new fwd 
Chrysler LeBaron and Dodge 400. 
With front styling leaning toward 
Imperial, combined with plush inte- 
riors and luxury-look padded roofs, 
opera windows and coach lamps* 
these will be a ‘tow hundred bucks 
north" of the regular Ks they’re 
based on. The convertible version of 
the Chrysler (see The Once find 
Future Convertible* page 
N 8l) should be ready by next spring. 
There's also a downsized Now York* 
or. basically a retouched version of 
today's rear-drive LeBaron four- 
door with I i mo-style roof, plus a 
matched set of Omni/Horizon coupe- 
based mi nit rucks for a S2. 

Two nice K- based cars are planned 
for '83: a very formal, New Yorker* 
roofed luxury four-door and a stun- 
ning sport coupe that looks like the 
offspring of a Mustang and a 
Porsche 928 h Code-named K-24, the 
latter will likely be turbocharged 
and will compete with GM K s new 
Cam a ro/Fi rebird. This will be the 
last year for Chrj sler's holdout rear- 
drive cars, the Mirado/Cnrrfoba/ 
Imperial persona] luxury coupes. 

For '84. there will be some nicely 
styled fwd personal coupes, also K- 
based, to take on the likes of GM's 
Monte Carlo/Grand Prix series and 
Ford's T-Bird/XR-7, Also on the 
horizon is a fwd minivan that "casts 
the same shadow as a Pinto." but 
carries seven people and "does ev- 
erything the cu rrent van will do." It, 
to <>4 is built on the K platform. Also 
slated for p 84 is a new Mitsubishi- 
built fwd minicar. 

And we know qf plans for another 
small fwd pickup and revamped K- 
cars for T 85. plus an Omni/Horizon 
replacement and another new mid- 
size car for F S6, Chrysler has its 
master plan and its products laid out 
right through mid-decade. 

Buick sports and electric cars? 

Remember the GM L~cars. the 
“ For sche-l i ke J - b ased , h igh-per- 
formance sport jobs that might have 
been in Olds and Buick showrooms 
shortly had theynot fallen victim to 
budget tightening? Well, fiuick's 
taking another look at its little- 
developed L drawings for ideas on a 
two-seat sports car for the mid-'lMte. 
It will have a plastic body (like Pon- I 



tiac’s coming mid-engine P-car) and 
will cost about $20,000, 

Led by dynamic ex-engineer Lloyd 
Reuss, Buick Div. also could be cho- 
sen to produce GM's planned electric 
car- Barring substantial technical 
breakthroughs, in the next few 
years, it looks as if the EV will cost 
twice as much to build as most pro- 
duction cars. If so, it will be priced 
above a lot of folks' heads and would 
make more sense as a Buick model 
than* say, a Chevrolet. 

More power for H 82 

Look for the beginning of a trend 
toward better performing engines 
for U S. cam this fall, thanks to a 
combination of technical develop- 
ment and EFA's slightly easier-to- 
meet emission a standards. Chevy, 
for one, will have a 9g-hp. 2-Gditer 
optional engine for the J-cars that 
should give better pep with equal or 
better fuel economy than the stan- 
dard 1, 8-liter Four- Pontiac will add 
throttle-body fuel injection (TBI)to 
its workhorse 2,5-liter Four. It will 
appear in '82 X-cars and as the base 
engine in the smaller Camarn/Fire- 
bird and fwd intermediates due this 
November, And Chrysler (which will 
stick with the VW 1. 7-liter Four for 
its Omm/Homon cars, instead of 
switching to a Peugeot 1,6* as was 
rumored earlier, has squeezed a bit 
more power out of its 2.2-Iiter four- 
cylinder for '82. 



Slippery Ford? coming 

Ford T s vice-president of styling, 
Donald Kopka, expects that firm to 
be producing some of t he slipperiest 
bodies ever to come out of Detroit by 
the '84 model year. Ford plans to fin- 
ish the wind tunnel it abandoned 
after it ran into financial problems. 
Most of Ford's aero studies have 
been conducted at a rented wind 
tunnel in Georgia. m 
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HOW TO DRILL 
A BACKYARD WATER WELL 



I've been drilling water we \h in 
Oklahoma for aboii l J5 years. 

When I f«r>t saw (be ad that claims a 
man car driSE his nu n water welt with a 
Hydra- Drill, I was extremely skeptical, ! 
(bought (o myself — bow can that he? 
That's impossible It lakes a big engine, it 
lakes a big rig to drill a water wdL But 
my curiosity kept nagging me, sn I sent 
off for ihe Information, 

My daughter's boyfriend is a well 
driller over in Arizona I showed him the 
Hydra -Drill literature 1 lis first reaction 
was "l don't believe it. t don't believe a 3 
hp. drill can do the same thing my 100 hp. 
drill does." Rut the snore I studied it F the 
more it sounded like a good idea 

A WATER SHORTAGE 

Another thing on my mind war the 
drought Were having die worst drought 
here since the di^thnwl days back m the 
h 30fn A lot of towns around here al! the 
way over to Tulsa are running short r>F 
water, and some of them have started 
water rationing- It's very hard on a lot of 
pcopk\ but business i& good fnr well 
drillers. I'd been thinking about buying 
another drill and purring my son Robert 
in burines-v He* l& years old, and he'd 
never worked on a drill before. 1 decided 
he could learn with a Hydra -Drill. 

EASY SET UP 

Now when I started out in the drill- 
Eng business 15 years ago. 1 had a big dr til 
Elmf jjiisl ahotil worked me to death. 
Later, 1 got a rotary drill li was easiertc 
operate, but it took a day and a half to set 
up and drill a well in this area. You can't 
imagine how 1 felt when they delivered 
our Hydra- Drill. It was sd compact, very 
simple. Robert and a young friend of his 
took it our and set it up m fust a few 
minutes, 

OUR FIRST 
HYDHA-DRILL WELL 

The day wc went out to drill our first 
well with the Hydra-1 WH. [ was all ti\$d 
to work with the hoys and give them 
pl^nt^- of advice. I lowever* it was a very- 
hot day — □ bout 100 degrees — and once 
they got started drilling [ could .see they 
didn't need me standing right there, so t 
went over and sat down in the shade of a 
tree. In about an hour, they came over 
and I a liked them if they were taking a 
break , and they said no, they had just 
finished drilling the well. 

Ii was amazing. They had drilled 
down forty-seven and a half feet and hit a 
layer of beaut if ul, coarse sand — the kind 
that produces good water and a lot of it. 
They had drilled that well in less time 
than it rakes me just to set up my big drill 



BILL HARRINGTON 




LuEer. I figured they hail drilled lhat 
well wilh less than otic gallon of gas. My 
big drill would burn up at least fifteen 
gallons of gas for that job! 

MAKES MONEY 

The next day wed rilled a well 1 JSfcet 
deep through rock, ;ind it went fast too 
The Hydra-Drill really takes the hard 
work ntiE of i t It's fast and economical, 
and thai\ what it tafces to make money 
drilling wells. 

Also the Hydra- Drill is so |wrtable we 
can set up and drill anywhere. In ihe past. 
I've lost out on sonic jobs because people 
were afraid my big drill would tear up 
their yard. With the Hydra- Drill, we can 
drill without tearing up anything nr 
making a mess. This js a big selling point 
to my customers. 

IYn just grateful ti> have ihis Hydra- 
Drill. I’ve got my sm started in ft good 
business lie can make some money with. 
If J had bought another big drill it would 
ftwt (||m!iNaiKb oj dollars, and dial is jn-rt 
ridiculous fwecaiise the Uydrjr- Drill does 
the jnb j usE :iv good In fact, I figure we 
earned enough to pay for the I tydru-Dnll 
tli e 4 I irst week From here on, we're in Ehe 
blue chips. 

GOOD- PURE WATER 

I believe anyone cm drill a well with a 
Hydra -Drill Even if they fust wanted to 
drill rheir awn well they'd save money. 
It i simple and it's easy if they just read 
Ebe imtruerians. And the besl part about 
it is that you get gond .pure water without 
all those chemicals in it. and the water 
costs you, sa> 5 cents fnr a thousand 
gallons. You certainly can't buy city 
water fnr that. .And il's a great feeling tu 
have all the water you want even when 



the city is rationing water to everyone 
else. 

The man who invented the Hydra- 
Drill really knew what he was doing. 
Modem technology is a wonderful thing, 
isn't it? 



NOTE: Popular Mechanics ' rvffdsrs can gti 
u tijf r fully illustrated information Air on the 
Hydra-DHU including a booklet, "Ha tv to 
Drill Your Ott n WelL' r The information kit 
ii available ftet r. urigApuf obligation- Re- 
quest i should be nde/nessed to DeepRock 
Mfg. Ca. Anderson Road, Opelika, AL 
3m& 



ONE MAN 
WELL DRILLER 

SAVE HUNDREDS 
Of DOLLARS 

For less than $1 per ft 
you can drill a water 
well in your backyard 
na*l weekend! 

Have all the 
pure, fresh 
water you 
warn FREEI 
The HYDRA- 
DRILL drills 
water wells 
60 to 200 
feat deep Easy 
to operate as 
a power lawn 
mower I 

FOR FREE BROCHURE 
ON HOW TO DRILL A WELL 




(800) 821-2280 

Ash fw Ext. 6469 

■"Call erivttrns *nclud*r*fl Sunday* 

0ft CUP COUPON AN0 MAIL TQOAYI 

DespRock Mfg. Co. 

E4B9 Anderson Rd. 

Opsllfce, Alabama 36902 

Piesss mail your Uirt Htiormatafl fcu nmfnftti- 
3 rely 1 undprs^flrtEj ;h*rn Lf m> cvhliflaiion «nd 
no silss min will till 



Pfint Nome 



A^d'ESS 



City Slals Zip 
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APPLIANCE CLINIC 

QUESTIONS /ANSWERED 



Ice cube connection 

/ c mn a Sears Model I0S.767Q860 
refrigemtor-freezer with an auto- 
matic ice maker . The problem is that 
f he crescent-shaped ice cubes stick 
together. They often jam the auger 
drum which delivers them, IVfraJ is 
the matter with my ice maker? — try 
Friedman * Charleston, S.C. 

Some ice makers have an adjust- 
ment screw which you turn to 
reduce the inflow of water. Improper 
adjustment can cause the condition 
that you describe. However, your 
particular machine operates differ- 
ently. 

Your problem ran be traced to one 
of three things: a bent lever on the 
microswitch, a sheared pin on the 
timer cam gear, or a defective water 
inlet valve. 

First check the micro switch. Pull 
out the ice tray to expose the roller- 
belt assembly. Excess water-loading 
can cause this belt to get out of syn- 
chronization N catching the switch 
arm in a notch and bending it. If this 
has happened* straighten the switch 




SHAPE {BROKEN LINES 

Ofl replace 

An l 04 mater won't wort property ft Che 
mlcmswltth ha* ■ bm% lever Excessive 
water on beh assembly causes this. See 
text for proper way lo check Ice maker, 

arm. If not, check the pin on the tim- 
er cam gear and replace it if it's 
sheared. 

If you still have trouble, discon- 
nect the water inlet line at the ice 
maker and rig a pan to catch the 
flow. These units are preset to fill for 
four seconds. Time the inflow. If it 
takes more than four seconds, re- 
place the inflow valve, which is 
located at the bottom in back of your 
machine. 

There is no possible adjust ment on 
such valves: Either they work or 
they don't. 



Recoiling 

/ would tike nom* information on a 
gas-stove cooktop with a pilot ‘free 
ignition. My spark coil lasted only 
one year * When / replaced if, I found 
that the old one had been connected 
incorrectly. The white wire woe going 
through the switch to the coil and to 
the L+Urminat. Wien / put in the new 1 
coif, / connected the black wire 
through the. switch to the coil and ter- 
minal, This way, it sparks twice as 
fast. Could this cause the coil to 
bum? The utri£ is Sears Model l OS- 
331,791 L — Mem Corwin , l^ake Isa- 
bella , Calif 1 

In our opinion, hooking up the 
replacement properly isn't going to 
bum the coil* In these systems, 
there are basically two electrode 
assemblies, one for each pair of 
burners, No matter which valve is 
turned to start* both electrodes — 
one on each side— will be activated. 
The module produces a high voltage 
(about 15 kilovoks), using a capaci- 
tor discharge into a pulse transform- 
er, and sends impulses to the elec- 
trodes at the rate of two sparks per 
second. All electrodes will spark 
simultaneously when any valve on 
the unit is turned to the light posi- 
tion. 

Water falls on wiring 

/ own a Frigidai re refrigerator Mod- 
el FPCD-1$GTNR> During the de- 
frost cycle, in addition to water 
draining into the drain pan , / have 
noticed water draining from two 
wire-harness channels oh each side 
of the refrigerator in front , just 
underneath the doo*\ Sooner or later, 
/ am afraid this water will cavise an 
electrical problem within the refrig- 
erator. What steps can 1 take to cor- 
reef this problem?— J im Moretti , 
Greenville, R.I. 

It sounds as if your problem may 
be in the area of the cellular polysty- 
rene divider, which is located under- 
neath the freezer coil. Apparently 
some of this divider has disintegrat- 
ed or broken away £ft looks like pop- 
corn) and has blocked part of the 
dram hole. 

When the refrigerator goes into 
the defrost cyde r all the water isn't 
being channeled to the proper area. 
Some of the water is flooding over 
the sides of the divider and getting 
into the insulation. My suggestion is 
to have a qualified service techni- 
cian replace the divider and clean 
the drain line. 



Overheated heaters 

Our ^-year-old General Electric side- 
by-side refrigerator-freezer. Model 
TFF 19DPB, burns up its pair of 
defrost heaters ohout every 2V f years. 
This has happened three tim^s now, 
and the wires ore always mangled- 
looking , What can I do to prevent 
this? — Joseph M. Hill, Port Richey, 
Fla. 

First, it sounds like your thermo- 
stat may not be functioning proper- 
ly. This is located in the same com- 
partment as the heating elements. 
The thermostat may be in the OK 
mode too long; if so, it should be 
replaced. You can check this with a 
voltmeter if you have one. Exact 
voltage readings will vary according 
to model and year. However, the 
unit shouldn't he on longer than it 
takes to melt the ice from the coils. 

If this doesn't work, check the 
defrost timer located directly behind 
the frost grille under your refrigera- 
tor. See that it moves freely through 
the divisions designated for the 
defrost cycle. 

Also, your defrost circulation sys- 
tem fan could be involved in this 
problem. Check it by hand to make 
sure that it rotates freely < 

Case of the sometimes siphon 

J own « Sears Kenmore automatic 
washing machine , model ,Vo. 

1 l6,7t}lJ*6'2b. It has begun to siphon 
when the rinse cycle is on, but noC 
during the wash cycle. / raised the 
standpipe fi in, over the recommend* 
ed minimum, but it didn't help. Could 
the timer be the culprit ? — Harry A. 
Carlson, Lufkin r Tex . 

Most likely, the timer is the cul- 
prit. However, before you replace it, 
do the following: Check the hose fil- 
ters at the fill-end of your fill lines. 
Then be sure to check the filters at 
the other end of the hoses, too. 
(Many people don't know about 
these and assume that the only fil- 
ters are at the ends that connect to 
the house lines,) Be sure that both 
sets uf filters in both lines — hot and 
cold — are not clogged. If they are 
obstructed, they can restrict water 
input and cause the siphoning prob- 
lem you deacri be r Otherwise, replace 
your machine's timer. m 



it pw s quflsfron a&suf any snee. send a 
afang witfl me maOd SfXl nwmthflrs. to Appi*' 
flneff Oitv e. Poputnr 224 West 57th St 

N&W N Y FOOTS Scffy, hoi letters c$nnot (?e 
answered f-ridiwdua^y PnjtjJsmfl of - mg* mteteu wto 
Co discussed w fibs column 
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THE ONLY TOOLS YOU NEED TO 
HOOK UFA PEERLESS 
DO-TT-YOURSELF FAUCET. 



Tpltt Hie high coot of plumbing into your own two bonds* 
Bowso wiHi a Peerless, itfi easy to be handy. 




I. AM you do ts Iftscf e Lhc faucet into [he Secure u with s quick iwisi of the Push supply tubes into quick- con- 
deck... wrist. ncclors* lighten Lhc coupling nuts. All 

by hand. Everything is in the package. 




Be sure to Jook for the 
hferless Water Filler at your 
Beerier Faucd dealer 



C t'lifrtrigtu I'-rtU 

Misco t'cwp^n^uuii linJiina 



Look for Peerless No tools Hookup faucets 
bn the specially marked packages. 





Not so long ago, it was easy to buy an economy 
car for two or tluee thousand dollars. 

Today, you're lucky to find one foi /kr thousand. 

And replacement engines haven’t gotten any 
cheaper, either. 

So it makes sense to change your oil and put in a 
new Fram oil filter at least as often as your owner’s 
manual tells you to. 

After all. a new Fram oil filter doesn't cost much, 

A new engine does. 

But. the choice is yours. 

You can pay a little now. 

Or a lot later. 



AuUilite 



Fram and Autotile ere Bondi* Companies 
Fram Corporation, Providence, Rhode Island 02916 






THE PM GARAGE 

OKPSULE REPORTS ON NKCWD PRODUCTS 



Tachometer tap for H El 

Throw away the makeshift paper 
clip and wire arrangement that you 
fabricated far 
I hooking up a ta- 
ehomcter to the 
11 High Energy Ig- 

EL II nition (HE!) dis- 

■T It tributor of GM 

■1 Now there's 

yH II TachTap—a lead 

totach ll made expressly 

TAP 11 * or HEI sys- 

tem. The Tach 
ll Tap terminal is 

I connected to the 

I | tach terminal in 
1 j the HEI diatribu- 

I ter cap. A ta- 

§ W to I chometer can 

ll TACK ■ I then be connect- 

Mf ed to the bare 

wire located at 
the looped end of 
the Tach Tap. 

Ttth adapter l* for Tach Tap ia 
GM cars with HEI. available in fl 

package of two for £4.95 from Kor- 
roughs Tool and Equipment Corp., 
2429 North Burdick St.. Kalamazoo, 
Mich. 49007 . — Mart S^htdtz 

Add-a-toot horn 

If yours is one of those cars with ju&t 
one horn— one anemic, bleating 
horn- — take heart! Sign alto ne now 
offes a compact, sturdy loud horn, 



Tach adaptor 1$ lor 
GM cars with HEI. 



write Signaltone Corp., DepL PM. 
946 Prisbie St., Cadillac, Mich. 
4 WO I,— MM. 

X-car strut compressor 

The coil spring on the MacPherson 
strut of General Motors X-cars is big 
and strong, and the little compres- 
sors designed for imports are not 
suitable for it. 1 n fact, the small com- 
pressor* can be a real problem if 
they sme up from the overbad. 



Powerful replacement horn wires easily 
Into the existing horn circuit of your car. 

with either high or low tuning. You 
wire it into your single-horn harness 
by following a supplied diagram. 

The Signaltone Model 5T-U9* 
which I installed in the family’s one- 
horn Fairmont, makes the ear final- 
ly sound right. 

The single horn lists for £9.25, a 
pair for £113.25, plus shipping. If your 
local auto store doesn't carry them, 



Heavy-duty Mac Pherion-Blrur spring com- 
pressor Is for Larger springs of GM X-carj. 

Now there's a heavy-duty model 
designed specifically tor the X<ai\ 
It has three rods (not just two), and 
each one threads through a double 
hook that pulls up on the spring. 

The tool is sold at auto parts 
stores, where it lists for £190. It 1 * 
made by S & G Tool Aid Carp., 43 
East Alpine St. t Newark, NJ, 
07114. — Paul lYristfler 

Stud saver 

If the threads at the outer ends of 
wheel studs get dinged, you've got a 
real problem: The lug nuts won't 
thread on. This h a big headache 
with a front-drive car. as pulling the 
hub is time-consuming 

The maker of Heli-Coil inserts for 
threaded holes has an ingenious 



answer: a die made in two halves 
that can be mated inboard of the 
damaged end, whore the threads are 
usually in good shape. The die has a 
hex-shaped collar, Once you assem- 
ble it P you just fit a L Yu-inch spark- 
plug socket on the hex and unthread 
the die. As it unthreads, it reforms 
the mashed thread*. 

Called Sav-A-Stud, the dies are 
available individually in several 
sizes at about $10 each, as well as in 
kits. 

Kit prices start at about $38. From 
Heli-Coil Products, Shelter Rock 
Lane,, Danbury, Conn. 05810. 

— Paul Wei&aUr 

Battery tetter 

As any professional mechanic can 
tell you, the only way to test a bat- 
tery is with a load on it. Unfortu- 
nately, testers with adjustable loads 
(to permit you to dial in the load 
appropriate for the capacity of the 
battery) are very expensive, 

Now r there’s an inexpensive bat- 



Two-ptocedto restores damaged: threads of 
a wheel stud without removing the stud. 



Compact battory letter will pul a load on Ihe 
bartary and also teal cranking voltage. 

tery tester (it's a form of voltmeter) 
with a fixed load that can be placed 
on the battery during the test. You 
just flip a switch and the load goes 
into the circuit. 

The tester is 879 list* and it Is also 
designed to check cranking voltage 
(as a starting-system test) and 
charging-system voltage. The tester 
is sold in auto parts stores. It 1 * man- 
ufactured by Milton Industries Inc., 
4500 West Cortland St.. Chicago. 111. 
60639 . — Paul Weis&ler 
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NEW NOW 
for home and shop 
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A The Antique Glass Restoration Center was designed to make repairs of 
expensive glassware easier. The toot weighs 46 lbs. and measures 
12 x 12 x 20 in. The %-hp motor drives two 3 x 8-in. drums and two B in, 
discs, one of which can be replaced by a molded goblet-finishing cone. 
Assorted abrasive belts, discs, cones and directions, and prices lor extra 
abrasives are included. The package is $396. plus shipping, from Raylech 
Industries Inc., Box 6. Stafford Industrial Park. Stafford Springs, Conn 06076. 



B A light and versatile personal fan designed to direct air flow only where 
cooling is desired is now available The 1 ViAb. fan has an S-fl. coid and 
measures 3«4x 6'/i In. The UL -approved unit has a protective grille cov- 
ering a plastic Impeller and can be positioned vertically, horizontally, diago- 
nally, or hung from the wall. In dark brown or while, It retails lor $25 at 
department slams An air freshener attachment Is an additional $5. The Per- 
sonal Fan is made by Saltdn Inc.. 1260 Zerega Ave., Bronx, N.Y. 10462. 



C Here s a professional-quality ml Hing machi he intended f or Ihe home work- 
7 ) shop. The matter claims that this mill, used successfully in industry for years. 

we i alto w home handyman to make small metal parts accurately. 
The mill, which has a Yj-hp motor with adjustable rpm, weighs 
160 lbs and measures 20 x 23 x 24 in, The cost is $1,100: the 
freight is COD. A metal base cabinet is offered for $399 and other 
milling accessories are available. Order from the Barker Milling 
Machine Co.. 34302 Melinz Pkwy , East lake, Ohio 44094 



P Luma-Stick Is a portable, plug-in fluorescent light fixture (hat’s 
installed with only two mounting screws. The 24 -in. -long, white- 
plastic unit is UL approved and comes wilh a 6-fl. cord and a 
while-light lamp. According to ihe maker, H id more than 2Vfe times 
as efficient as Incandescent lighting, while providing equivalent 
Wunlnahon. It car also accommodate plant-light and black-light 
lamps. The unit sells for $1 7 at hardware stores and home cen- 
ters. Replacement lamps cost $4,50. It's made by Westing house 
Electric Corp., Gateway Center, Pittsburgh. Pa 15222. 












thirsting 
for the hast 
of Canada ? 
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SKEWED AMD BOTTLED IN CANADA; imposed by Martlet Impgrimg Co., I m., Oeat Neck, N.Y. 



You can M this power company when to go. 




To the campsite, worksite, cabin 
or beach. Aboard a boat, on a camper, 
in a pickup or trailer. Anywhere you've 
got the need. Kawasaki can give you the 
power. Dependable, quiet, economical 
power, from the easy- toting KG550. 

This 36. 6- pound lightweight is small 
in price, yet big on features. Circuit- 
breaker protection means there's no fuses 
to replace, And individual AC & DC 
outlets allow you to charge your car 
battery and run other electrical needs 
simultaneously. 

Ask your local Kawasaki dealer 
about the KG55G or one of the other 
Kawasaki Portable Generators. He's listed 
in the Yellow Pages, 

Kawasaki 

Portable Generators 

From 500 to 2900 waits. 
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Pall Mall Light 100's 
A third less tar than 
the leading filter m 
king, and still M 
great taste. IK. 



Loading filtering TSmg tar (.hrij^nic 



Lowest brand 

less than G DI mg tar 0.002 nut.nic. 



If] mg. "far, O.B nig. itoime w pif acidic by FTC meihpd 
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by Mort Schultz 



ROLL PIN 



Vemnetof and ohfliine- 
t*r are major dlagnw 
llc tool* itMdad lo taut 
Ford'* SSJ ayitanv In 
tftlt (®*t If Ih* nomJIs 
oidlnlH •lightly i'A 
voD), th« magnetic 
pickup of fh* dlftrtbu- 
lorl, In good ihapa. If 
tha pickup la hod, H 
mu«4 be reolecod. 



SLEEVE 
A WO Pi A 5 
ass^ mii 



A rmed with only a straight pin, 
paper clip, modified sparkplug, 
jumper wire, ohm meter and voltme- 
ter p you're able to do what mechan- 
ics in Ford and Lincoln- Mercury 
agencies do with tost equipment 
costing thousands of dollars — trou- 
bleshoot the Solid State Ignition 
(SSI) system. Last month, in Fart L 
we explained how to use these every- 
day items to test the following parts 
of the SSI system when hard start- 
ing or engine missing occurs: 

■ Secondary circuit, which consists 
of high-tension cables, distributor 
cap. rotor and sparkplugs. 

■ Prunary circuit (an overall test), 
■ The part of the primary circuit 
which includes the neutral safety 
switch of a car which has an auto- 
matic transmission, start side of the 



ignition switch, starter circuit, bat- 
tery and wires connecting these 
parts, 

■ The part of the primary circuit 
which includes the on side of the 
ignition switch, battery 4o- ignition 
switch circuit and wires connecting 
these parts. 

■ Ignition switch-to-ignition coil 
circuit and the ignition coil itself. 

In this issue, well explain how to 
test the rest of the SSI primary cir- 
cuit in Ford Motor Company cars 
and trucks that don't have Electron- 
ic Engine Control (EEC) and Micro- 
processor Control Units. 

Magnetic pickup and dlstributor- 
lo-lgnttlon module harness lost 

Before starting this test, take two 
precautions: 



Fir$t; Don't us# a voltmeter com- 
bined with a dwelLmeter or a digital 
volUohmmeter for this test. Read- 
ings that you get from them may be 
inaccurate. 

Second; This test involves crank- 
ing the engine, if your car has a cat- 
alytic converter, this action may 
damage it. Therefore, disconnect the 
hose from the outlet of the air 
bypass valve, which is a part of the 
Thermae tor catalytic converter sys- 
tem* This reduces the possibility 
that raw fuel will hum in the cata- 
lytic converter. 

Find the air bypass valve by trac- 
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ThI* pnMdult teat* th* Integrity Of tlte writing hamate bttwHn 
th* distributor *nd the modulo. Connect trio teada ototMMiHter aa 
shown above. The resistance should be equal to zero. 



In thla test of the wiring hamate, the resistance of the orange wire 
should be Infinite. If the harness doesn't pass either of these two 
teats, the entire harness must ba replaced. 



ing the air supply hose from the air 
pump. After performing the test (or 
as soon as you get the engine started 
again), run the engine for three 
minutes with the air bypass valve 
hose disconnected. This will clear 
out any excess fuel from the exhaust 
system. 

Perform the test as follows: 

1. Pull apart the distributor- to- Igni- 
tion module connector that is closest 
to the Ignition module. The ignition 
module is that part of the SSI sys- 
tem which serves as a switch to shut 
off the primary circuit when the 
ignition coil is ready to discharge its 
energy to the sparkplugs. Note that 
there are two other connectors. The 
one you have to work with supports 
a wiring harness coming from the 
distributor that has purple- and 
orange-colored wires. 

2. Attach a voltmeter to the slot* of 
the connector to which the orange and 
purple wires are connected. Attach 
the positive (+ ) lead of the voltmeter 
to the slot supporting the orange 
wire and attach the negative (-) 



lead of the voltmeter to the slot sup- 
porting the purple wire. 

3. Set the voltmeter on Its lowest 
scale and crank the engine. If the 

voltmeter needle oscillates slightly 
(Vi volt), this indicates that the mag- 
netic-pickup assembly in the distrib- 
utor is sending voltage pulses to the 
ignition module, and the distributor 
and distributor-to-ignition module 
circuit are okay. Turn your atten- 
tion to the ignition-module circuit. If 
there is no oscillation, continue this 
test. 

.4. At the distributor end of the wir- 
ing harness you ' va been work! ng with, 
pull apart the other connector. This 
frees the wiring harness from both 
the distributor and ignition module 
so you can test the orange and pur- 
ple wires for short and open cir- 
cuits. 

5. Attach one lead of an ohmmeter 
to the clot of e connector supporting 

the orange wire. Attach the other 
lead of the ohmmeter to the slot of 
the other connector supporting the 
other end of the orange wire. The 




CHECK VALVl 

INLET hose 



Alfl BYPASS 
VALVE 



DISCONNECT 
THIS HOSE 



CHECK 

VALVE 



Eteetuss th*u testa 
Involve cranking 
of |h» origin*, 
without allow- 
ing It to start, 
raw fust may 
tw pumped Into 
Iba catalytic eon- 
T a rtar. To prev e n t fills 
from happening, you 
should dtaeonnact the 
how dial runs from 
tfia air-bypass valve to 
chock vstve. Raw fuel 
can destroy a catalytic 
converter quickly. 
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VlPfK/RT 

BRACKET 



ohmmeter should register a reading 
of zero resistance. 

6. Disconnect the ohmmeter teed 
from the connector which la manat 
the distributor and attach tht* lead to a 
ground, Leave the other lead at- 
tached to the slot of the other con- 
nector that supports the orange 
wire. The ohmmeter needle should 
now register a reading of infinity. 

7. Repeat steps 5 and 6 , thla time 
testing the puipie wire. Based on the 
results you get, do one of the follow- 
ing: 

■ If resistance in steps Sand 6 is not 
zero and infinity, respectively, for 
both the orange and purple wires, 
replace the distributor-to-ignition 
module wiring harness. 

Important. When you connect the 
wiring harness, make sure connec- 
tors are attached properly. The 
orange wire of the harness must be 
joined to the orange wires emanat- 
ing from the distributor and ignition 
module. Similarly, purple wires 
must attach to one another. If you 
reverse wires, attaching purple to 
orange, ignition timing will be off by 
22Vi*. 

■ If resistance in steps & and 6 is 
zero and infinity, respectively, for 
both the orange and purple wires, 
replace the magnetic- pickup assem- 
bly in the distributor. The reason 
you did n't get a voltmeter re ading in 
step 3 is that the magnetic-pickup 
assembly is defective. The magnetic- 
pickup assembly is supposed to pro- 
vide voltage pulses to the ignition 
module. Without these pulses, volt- 
age will not be delivered to spark- 
plugs. 

Replacing the magnetic- 
pickup assembly 

Follow this procedure to replace 
the magnetic pickup; 

B Remove the distributor cap, dis- 





RESISTANCE SHOULD BE 0 




Thl* procedure teals the Integrity of tfia gfwn wire In (he wiring 
ha meat. Attach the ohmvneter aa shown, Resistance In M* cue 
should be zero. If It's not replace the hemes*. 



RESISTANCE SHOULD BE tNFINm 




A further taat of the green wire ia conducted above. Attach the 
ohmmeter aa ahown. In Mb cue. the resistance should be Inflntfe, 
V the himftti falla this tut replace tt. 






tributor-cap adapter (if there is one) 
and the rotor. 

■ Place screwdrivers on both sides 
of the armature and lift the arma- 
ture from the sleeve and plate 
assembly. Retrieve the small roll pin 



and armature stop ring that keep 
the armature in place on the sleeve 
and plate assembly, 

■ Pry off the wire-retaining clip 
from the annular groove of the fixed 
base plate, 

■ Pry off the small snap ring that 
holds the vacuum advance link to 
the magnetic-pickup assembly. 

9 Undo the ground screw from the 
link that serves as the magnetic- 
pickup assembly ground- 
9 Remove the magnetic -pickup as- 
sembly. 

9 Install the new magnetic-pickup 
assembly in the same spot as the old 
unit, sliding its wiring harness 
through the slot in the side of the 
distributor housing. Reattach parts 
in reverse order. To seat the arma- 
ture securely, place the roll pin 
firmly in the slot in the armature 
and the corresponding slot in the 
sleeve and plate assembly, if the 
roll pin falls from place, it will 
cause the ignition timing to bo 
thrown off. 



Testing the Ignition module 

This series of tests checks the 
ground circuit between the ignition 
module and distributor* and the cir- 
cuit between the ignition module 
and ignition coil. If these two cir- 
cuits meet test requirements* the 
ignition module itself may be faul- 
ty. 

Teat the ground circuit between 
the ignition module and distributor 
aa follows: 

1- Pull apart the dlaMbutor-to-lg na- 
tion module connector that la closest 
to the Ignition module. In addition to 
orange and purple wire*, a black 
ground wire is also attached to this 
connector except in 1974 models. 

2. Connect one lead of an ohmmeter 
to the terminal of the connector hold- 
ing the black wire. Connect the other 
ohmmeter lead to ground. 

3. With the ohmmeter Bet to Its low- 
est Scale, read the meter. It should 
show aero resistance. If it does T pro- 
ceed with the test. However* if resis- 
tance is more than zero, inspect the 



Teat above measures voltage drop acme the module, Teel below 
checks the ground circuit between the Ignition module end the 
distributor. The resistance Hi this case should be zero. 




This procedure tests tor a snort between the orange end purple 
wires coming from the meg nolle pickup. If resistance Isn't over 
70,000 ohms, the magnetic pickup should be replaced. 
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magnetic-pickup ground screw in 
the distributor, A loose or cross- 
threaded ground screw, or a dirty or 
corroded connecting point, is proba- 
bly causing the trouble you've been 
having. 

Test the circuit between the igni- ' 
tion module and ignition coil as fol- 
lows: 

1- Find (he circuit wire (green) be- 
t w ain tin ignition coil and ignition 
module. Disconnect the wire at the 
ignition module by pulling apart the 
connector supporting the wire, 

2, Attach an ohmm#ttr load to the 
•lot of the connector holding the green 
wire. Attach the other ohmmeter 
lead to the ignition-coil terminal 
holding the other end of the green 
wire. If the ohmmeter doesn't show 
zero resistance, replace the wiring 
harness, 

3. Continue the teat by tMeconnect- 
Ing the green wire from the Ignltlon- 
coll terminal. Connect one lead of the 
ohmmeter to this end of the wire. 
Connect the other lead of the ohm- 
meter to ground. If the ohmmeter 
doesn't show a reading of infinity, 
replace the wiring harness. 

If all circuits have passed tests to 
this point, and you've tested the fuel 
system for the cause of the trouble! 
the next step is to try a new ignition 
module. This is the only way to ver- 
ify that your problem is being 
caused by a bad module. 

Those Intermittent problems 

Often* the toughest problem to 
diagnose occurs when the engine 
starts and runs okay, but stalls as 
you're driving. This means that road 
conditions ere causing certain com- 
ponents to malfunction. Poor road 
conditions are generally responsible 
for two automotive problems: vibra- 
tion and engine heat. Obviously, you 
can't trace the problem while the car 
is moving. Therefore, you must try 
to duplicate these road conditions 
while the car is parked. To deter- 
mine whether the trouble is being 
caused by a component of the SSI 
system, do the following: 
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BAT TERMINAL 

TaCH \ / 
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TERWNAL ^ Er 




// ■ With the engine run- 

ning, try to get it to stall by wiggling 
wires at the ignition coil, ignition 
module and distributor. If the en- 
gine stalls, a loose connection may 
be the cause, or the particular wire 
that you were shaking may be the 
culprit. 

If the engine stalls, try reattach- 
mgtbe particular wire more secure- 
ly, If that fails to cure the problem, 
replace the wire, 

■ With the engire off, remove the 
distributor cap and rotor, and check 
the magnetic-pickup ground connec- 
tion for looseness and corrosion. Then 
place a 250-w, heal lamp an inch or so 
from the top of the magnetic-pickup 
assembly. Turn item The heat from 
the lamp will duplicate the conditions 
that engine heat will have on the 
component. 

While the magnetic pickup heats 
up (apply heat for 10 minutes), dis- 
connect the distributor- to- ignition 
module connector at the distributor 
and attach an ohmmeter to the par- 
allel blades of the connector half 
attached to the distributor, As the 
magnetic pickup reaches operating 
temperature, tap it with the handle 
of a screwdriver. If the ohmmeter 
shows a reading of Less than 400 
ohms or more than 1,000 ohms, 
replace the magnetic-pickup assem- 
bly. It is either shorting out or devel- 
oping an open circuit under normal 
engine operating temperature 
conditions. 

■ With the distributor reassembled, 
place a £50- w. heat lamp approxi- 



mately 1 inch from the ignition mod- 
ule. Turn on the lamp and start the 
engine. 

As the ignition module gets hot, 
tap it with the handle of a screwdriv- 
er. If the engine stalls, replace the 
ignition module. It is probably defec* 
tive. 

Caution: If you let the ignition 
module heat up to more than 212° F,. 
you may damage it. To avoid this 
possibility, let a few drops of water 
fall on the module after heating it 
for five minutes. If the water drops 
siszle, remove the heat lamp. Re- 
peat this procedure every two 
minutes until you determine wheth- 
er the ignition module is the cause of 
engine stalling. 

If the tests just described fail to 
reveal the cause of the problem* 
make a more thorough check of the 
magnetic- pickup assembly as fol- 
lows: 

1. Warm up the engine or run It until 
It quits, 

2. Test the orange a nd purple wires 
of the dlsfributor-KHgnltlon module 
wiring harness as described In “Mag- 
netic pickup and distributor- to- igni- 
tion module harness test/' on page 
63. 

3. With the Ignition switch off, pull 
spirt the distnbutor^o-IgnilkHi mod- 
ule connector at the distributor. Test 
the connector half that is attached 
to the distributor. To do this, con- 
nect one lead of an ohmmeter to the 
blade of the connector holding the 
orange wire. Connect the other ohm- 
meter lead to ground. Then test the 
purple wire using the same proce- 
dure. 

If the ohmmeter doesn't show a 
reading of over 70,000 ohms for each 
wire, replace the magnetic -pickup 
assembly. * VM 
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The real 

China syndrome 



Improved relations with the West 
can make China technology's master again 

by Richard Dunlop 



CJy Iha year 1000, IN C Tunas* hart 
d^elop^d *ueH mochanicnl mrnrvelssi 
1 ho p«< 1 dl«wheel ihip. Manpowarad 
IroadmiTIa mtlde droto me pnijrik-a 

i he vusl vtinrT v and suphisl iiiil nm 
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r ; 1 1 1 1 1 ^ . paddh-wherl -^lia | . ( hi- 

i Hill jliLH. 4 -, i l j 1 1 even designs (W nil 
L’rnft upended by mi ary h tildes 
hi hi tl n.r in b r m i m v ‘ s helicopters. 

Ivvt-ii the Chinese invention of 

gunpowder as i h ■ i divert Us I n.tL j im- 

purl mice, because most people m 
I In- VVi-'.i rhmk ihm t hi- Chinese 
Mtllv ril.'idf rirrcrarkiTs in order In 

S'I-Ih - hrill r' 1 1 e ? [ | < h | > ^ Olid ^ | T fc ■ j l Vi j|> 
r it 1 ', i Is T!h j earlier kmiwn recnrtU-d 
UipfuijEh Inf gunpowder is in .1 Tho- 
isi writ i tips t'\ I he 1Mb n-niurv U> 

1 lu 1 lUh E'f-nturv the Chiiujh.1 1 hod 
i j 31 rd hEinilM.Hi casings with gun 
powder tu make i ■ 1 J c c ■ 1 1 vc hand 
grenades. and n hundred years luier 
r heir wnr junks were eijLfci pped With 
calupulls in hurl exploding bombs 
ill enemies, By the I bib ceniury, 
Lnhii hers nnuml i-rl irn wheels wen* 
rolled i ti I ■ 3 plaet j In weml incendiary 
rockets Nt reaming into bailie Buck 
in 1 he 1 1 1 h century t he ( Chinese ;iUii 
used ri Jerri lying 1 hi met hrower thm 

was toil I toiel n conk ol lIJiplil ha 

operated by u pistim pump. 

rhe I ir>l paper was c resiled in i he 
Imperial Workshops ai Peking by 
1 he eunuch L'sui Lun in A D ld.Y 
Bur Tin 3 years paper Was a I hifiv^t- 
monopoly, hui then Arabs on pi on-ii 
an advent iimus Chinese paper- 
maker who hod Sniveled far Smiri 
hr^ homeland At the lime. Arab 
Hcit-ncc was of its height, and hiuii 
A rab puperniaking was widespread. 
Three hundred years I a lec paper- 
making was mlnHliLced jri|o h!urrc>[w 
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r baking nil i he 
( ideological deep- 
I ha I I nr 
years stripped 
all significant 
r e* ea r b- h h n d 
development, mainland China as 
today eagerly seeking Western 
technology and know-how. When 
Deputy Chairman Deng Xiaoping 
journeyed to ibe United State?, tu 
“normalize" relations with the 
world's most advanced industrial 
democracy, he made 11 a point to 



visit si 1 me nl the leading American 
lactones urn! laburatorie.s. Now 
Cm [1ft si' mi+-nts, nri a Jliirkmg (n 
leuhnical sehnns m ihe United 
Stale* and Kura pc All ut l his is 
highly ironir because art the lung 
view nf hisiury < "h inti has been ime 
ul ihi? wnr Id traders in the 

ndvnncemenl >d' sclent ifiv and 
techm 'logical knowledge 

Most Americans know that the 
Chinese invented such things as 
paper making, printing and gun- 
powder, but they have no idea ol 



by crusaders returning from Pales- 
tine, where they had learned the art 
from their Islamic foes. However, it 
was centuries before paper was in 
common use in the West. 

Printing was developed perhaps 
TOO years after the invention of pa- 
per, Block printing was established 
by the 9th century, and by the 11th 
century the Chinese were manufac- 
turing movable porcelain type. Pi 
Sheng, the inventor of type, at first 
formed each Chinese character out 
of clay, Later* porcelain and then tin 
were used to form the type. The ty pe 
was glued onto an iron plate to make 
up the writing. When the printing 





Rocket-powered arrows wars ohcn shot 
from elaborate cases; Urge crossbows, 
polsoe-gas bombs wars other weapons. 



run was completed, the plate could 
be heated so that the type was loos- 
ened and could be reused. 

Once there was paper, Chinese 
scholars began to cover it with 
mathematical formulas. They em- 
ployed quadratic equations and al- 
gebra more than 2000 years ago. 
They calculated in units and tens 
centuries before this kind of knowl- 
edge spread to India and then to the 
West, through the conquests of Al- 
exander the Great, As early as the 
1st century B.C., Chinese craftsmen 
were employing sliding calipers 
graduated in decimals. The Chinese 
invented the abacus about the time 
of Christ, and even today a skilled 
operator can subtract, add and di- 
vide faster on the machine than you 
or 1 can on an electronic calculating 
machine {the calculator is faster 
only in multiplication problems), 

Mapmaking also was an early Chi- 
nese pursuit. Chang Heng, who lived 

fFtefl jg turn to page 60J 
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THE REAL CHINA SYNDROME 



from A,D. 78 to A.D, 139„ was a math- 
ematician and astronomer, as well 
as a government official. He intro- 
duced the grid system of coordinates 
to cartography. Then in 267 P'ei 
Hsu, minister of works* laid down 
the first principles of scientific car- 
tography. These included the use of 
scale founded on graduated divi- 
sions of rectangular grids to make 
precise relationships between the 
different parts of the map, and the 
method of pacing off the sides of a 
right triangle to arrive at the length 
of the third side when the ground 
was too rough for actual physical 
measurement. 

Using these principles, a map 30 
feet long and 3fi feet high, called 
“Map of both Chinese and Barbar- 
ian Peoples within the Four Seas," 
was drawn in 807. Chinese scientific 
expeditions had been sent in all di- 
rections to make field observations* 
and the map covered the whole of 
Asia. During the same period the 
first relief maps were produced, 
showing contour lines, and a Merca- 
tor-like projection based on astro- 
nomical observations was made, 
(Such a projection would only be 
made by a people who knew that the 
world was round.) The Chinese also 
placed North at the top of their 
maps and produced the oldest 
known printed map in 1155. 

The 4 South-Pointing Spoon 1 

The Chinese invented the com- 
pass, or as they called it, the “ South - 
Pointing Spoon/ 1 In 1044 Sung Dy- 
nasty armies Used the compass to 
find their way. A sliver of iron, 2 
inches long and half an inch wide 
with a point at one end, was placed 
on top of the still water in a bowl 
without breaking the surface ten- 
sion. Soon the Chinese not only had 
floating, but dry -pivoted compasses. 
In the 15th century Admiral Cheng 
Ho divided the compass into 24 
points, subdivided by three to pro- 
vide 72 subdivisions; this enabled 
him to set an accurate course on his 
voyages as far from home as East 
Africa, 

The Chinese also invented water- 
tight compartments for ships— pos- 
sibly inspired by IhE sections in a 
bamboo shoot — and created the 
sculling oar, multiple sails made of 
mat and arranged in a way to cap- 
ture the maximum force of the wind, 
as well as treadmill-operated pad- 
dlewheels. In the Sung Period the 
Chinese Navy had warships pow- 
ered by 23 such paddlewhccls, II on 
each side and one at the stern. By 
A.D. 1100, each ship carried a crew of 
from 200 to 300 men— including 
archers firing the Chinese- in vented 
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magazine crossbow. Catapults on 
board hurled bombs and grenades. 

Chang Heng, who introduced the 
grid system of coordinates to cartog- 
raphy, also invented a seismograph 
known as the "Bronze Earthquake 
Indicating Instrument/ 1 Eight 
dragon heads, each holding a bronze 
ball in its mouth, were ranged in a 
circle facing eight bronze toads, 
each corresponding to a prime divi- 
sion of the compass. If an earth- 
quake occurred even as far as 400 
miles away, a finely balanced pendu- 
lum would be moved to open the 
mouth of the dragon nearest to it. 
The dragon would spit the ball at the 
corresponding toad to determine the 
direction of the tremor. 

The lowly wheelbarrow was a Chi- 
nese invention. Gen. Chuko Liang 
created it in the 3rd century to 
transport supplies for his army. He 
called it the 'Wooden Ox ph and the 
"Gliding Horse." The breast-strap 
harness, which is used around the 
world today for draft animals, was 
invented by the Chinese ao that 
th eir veh icle s cou Idea rry 1 a rger and 
heavier loads than those of the 
Greeks and Romans, which used the 
"throat-and-girth 11 harness. 

The Chinese alsc adapted the toe 
stirrup of India to produce a foot 
stirrup in the 2nd century B.C., 1000 
years before it became known in the 
West {and lent a decided advantage 
to the triumphant Norman invaders 
at England's Battle Of Hastings in 
1066). 

The Iron Age came early to China* 
and by the 4th century B-C* cast iron 
was being produced by double-act- 
ing piston bellows operated by man- 
or water power. Cast-iron hoes. 



plowshares, axes, swords and 
picks were in common use. In the 6th 
century* what American metallur- 
gists now' know as the Siemens-Mar- 
tin method of cofusion was devel- 
oped to heat wrought cast iron to- 
gether to equalize the carbon con- 
tent and produce steeL Soon, steel 
bits were being used to drill wells up 
to 2000 feet deep to bring salt -bear- 
ing brine to the surface through 
bamboo piping. Manpower was used, 
with some workers turning the drill, 
while others drove it into the ground 
by leaping on and off a beam, piv- 
oted so that it acted like a hammer. 
The brine was evaporated in shallow 
iron pans to make salt. In Szechuan, 
as early as the 2nd century B.C.* the 
Chinese had sunk deep wells to 
bring up natural gas. Petroleum 
fields have been recently rediscov- 
ered, which could make China an en- 
ergy-rich nation. 

The Chinese also built the first 
iron suspension bridges up to 300 
feet long over ravines and canals as 
early as the 7th century. They also 
constructed single-span stone brid- 
ges over rivers long before they were 
first built in Europe, 

The West invented eyeglasses* but 
the Chinese invented sunglasses. 
They first made them of smoky 
quartz, to be worn by judges who 
wished to hide their feelings as they 
heard the evidence placed before 
them at a trial* Farmers in the field 
used screens of yak hair to shelter 
their eyes from the sun, and made 
plates of bone or horn with a small 
slit to peer through* 

Porcelain was a Chinese inven- 
tion, and to this day fine porcelain is 
rfitettse turn iojwjc igfl) 
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Inaugurating 

ihe Federal ion's first collection 
of original u/iJdllfe sculplures- 
A dramatic new work 
In the great tradition of 
bronze animal sculpture. 



* RE 5EKVATX1N APPLICATION 



g mi i MJikivi t| u< rL i qi 



Available in & single, limited edition. 
Advance ordering deadline: 
August 31, 1981 r 



For the first lime in irs hisjqry. ihe National 
Wildlife Federation has commissioned the 
creation of a collection of original seizures 
pnritaymg North America's great wildlife, 

Inaugurating this historic collection will be 
a superb sculpture ol the American buffalo, 
ertfilfed Thunde r on the Plains, Finely de^ 
oiled, crafted m cold-casl bronze and me- 
ticulously hind-finished* it is a brilliani sludy 
of ihe bison and an impressive work of art. 

This new and original work has been 
crealed for (he National Wildlife Federation 
by one of North Americas most gifted 
wildlife sculptors — Chapel, h portrays she 
bison in full charge — wheeling in mid 'Stride 
pasl a dump of praitte sage. The ominous 
crescent horns, the flaring nostrils, ihe sur- 
prising agility of its powerful body — all are 
captured with an artislry fhal is completely 
tme to nature. A quality valued throughout 
the long tradition of bronze animal sculpture. 

To faithfully capture all ihe rich detail and 
sublfe nuances of ihe sculptor's art, the work 



W HTwFbi *. u» 1 \^ m \ hngM- Tiviwi 

will be cratied in cold-easi Dronze— a medi 
urn capable gf holding %vm finer detail lhan 
traditional hoi -cast bronze. Each sculpture 
will be individually cast from a carefully pre- 
pared sculptor ‘s blend of powdered bronze 
and resin V Once hardened, ir will be metic- 
ulously finished with a fine patina — hand 
rubbed to a sofr luster 

Thunder on ihe Plains is available in a 
limited edition — reserved e*cfosvWy for 
those who order from ihe Federation s first 
collection d original wildlife sculprures dur- 
ing 1981 The appointed issuing agent. The 
Franklin Gallery, will fulfil all valid orders, 
and then the edition will be permanently 
dosed A Certificate of Autieniiciiy from rhe 
N&iignal Wildlife Federation will accompany 
each sculpture. 

As an original sculpture lhal wilt enrich 
your home. Thunder on the Plains will be a 
truly rewarding acquisiion. A work of art in 
the honored trad il ion of Ine animal sculp- 
lure. One ihat will remain a source of enjoy- 
merit and a treasured family possession. 

To reserve This important new work, sim- 
ply return your application by August 31 
1981 - No paymenl need accompany your 
order, but rhe attached application is valid 
only if postmarked by August 31 si. 



MMIM 



» 

» 

I 



Valid cmfy if postmarked by August JL 1981 
Limit: One per pen cm 



4 

i 



i 

4 

4 

1 

1 

I 

I 

1 

I 

* 

I 

I 

t 

I 

I 

< 

1 

I 

<_ 



The Nufcwiftl Wildlife FederaiM&n 
c /o The Franklin Gallery [ 

A Dtuision of The Franklin Mint Canada Lid j 
70 Gafesiv Btud,, Rebate, Our M9W 4Y7 
Please accept my reservation lot Tfruntfer on i 

the Plains, to be <: railed for me In ca-ld-casl j 

bronze at $375 * plus $2.50 # lor shipping [ 

and handling. 

I need send no money now, When my i 

Sculpture is ready m be to me, t will be j 
hilled for my deposii of $55 50“ and, after 
shipment, far ihe balance in Four monthly !n J 

sfalFmenis of $55.50" each. 

T>iiina infj tjurhec rr*Jdn*i , 

will sih3wiP<ijl sj-lr*. id? I 

Stature ( 

«u. WulitMi JH kwBL^fT wm UtMuti. 

Mrs. 1 

Miss 

•v-L-M **— Tf | 

Address * 



City „ 

Province-, 

Postal Code 

17j 
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Now sea monster 

The most powerful production out- 
board motor ever built has been 
unveiled by Outboard Marine Corp. 
Ever aince Mercury topped Evin- 
rude's and Johnson^ 255s with a 
3(HMip muscle machine a couple of 
years ago, there have been rumors 
that OMC would come roaring: 
back. 

Now it's happened, and the new 
3.5-liter (214-eu.-mJ mill will first 
take on the racing circuit with a 
herd qf horsepower. Harnessing sev- 
en more inches of displacement than 
the big Merc, this biggest Johnson- 
Evinrude is certainly well over 300 
hp and, in its current racing mode, 
may be closer to an astounding 400. 
(OMC won't reveal the rated hp.) It 
is also the first V8 outboard ever 
built, with two banks of four loop- 
scavenged cylinders set at &0 D to 
each other in the aluminum block. 
Cast-iron sleeves line each cylinder 
to enclose the hlgh-rpm pistons; 16 
carburetor throats— two per cylin- 
der — feed the fuel. 

Initially, the V8 may campaign at 
se lect E u rope an racing e v e nts, s i nee 
it qualifies for the Union of Interna- 



tional Motor boating's Formula I un- 
limited class, Charles Strang, OMC’s 
president, told PM in an exclusive 
interview. Probably the world'* 
leading proponent of two-cycle pow- 
er, Strang is a former president of 
the American Power Boat Assm, as 
well as a noted outboard engineer 
and racing driven The new engine’s 
added displacement, Strang ex- 
plains, is coupled with a highly 
tuned, integral exhaust system to 
provide the high horsepower; the 
streamlined gear case that handles 
it uses a dual-pinion gearing system 
similar to that on smaller, high-per- 
formance Evinrudes and Johnsons. 

Top speed is also a secret, but 
since Evinrude racing driver Rena- 
to Molmari topped 140 mph on 
straightaways last year in Norway 
to win the world championship with 
a V6 engine, the new V8 can 
undoubtedly go faster. Yet straight- 
line speed, say* OMC director of rac- 
ing Jack Leek, may be getting less 
important than an engine's ability 
to maintain winning position all the 
way around the course— just as it is 
with cars. To add to a driver's perfor- 
mance control, the new V8 has an 





Ntwwt and blggwl outboard, the Johnson 
modal of t ho 3, WHwi V8 la rigged on ■ pick- 
le-fork, Formula I tunnel hull* above, Ev!n+ 
rudo'c racing model of H It at I tit. 

integrated power lift, as well as pow- 
er trim, so the motor can be raised or 
Lowered on the transom by remote 
control. This positions a racing pro- 
peller at optimum depth and angle 
for various conditions. 

The first of the Johnson and Evin- 
rude V8 b will be sold to qualified rac- 
ing drivers. However, a standard 
version of this compact but powerful 
machine should be in the works once 
suitable boats are available. 

New how-far mater 

Outdoorsmen arc always looking for 
the beat in equipment items, and 




For pocket or belt, the Sanyo calculator' 1 
pedometer can- count paces and distance. 



recently we think we*ve found one 
for measuring distances hiked. It’s a 
pocket calculator called the Sanyo 
Marathon CX 7250H that can also 
be programmed easily for walking, 
jogging or running. My normal 
stride is 26 inches, which is .0004104 
of a mile T the instructions tell me. 
This goes into the calc ulatarf pedom- 
eter memory, and the clever unit 
uses it to keep a continuous total in 
decimal parts of miles (or kilomet- 
ers. if you prefer), while it's turned 
on in your pocket or clipped conve- 
niently to your belt. It is so sensitive 
that Sanyo recommends turning off 
the counter during bumpy train and 
airplane rides. Accuracy is estimat- 
ed at ± & percent, probably close 
enough to uee with a topo map to 
find the right trail home, or calcu- 
late calories expended. 

A year ago, this pedometer cost 
$66. Now it’s much less at many 
pocket calculator shops, or $24.95 
from Sheldon Bender Assoc., 7 
Faulkner Lane, Hi* Hills, N.Y. 
11746. 

Recently we found we had walked 
.2816 miles over the Atlantic while 
wandering the roomy 747 cabin dur- 
ing a smooth Bran Iff flight from Dal- 
las to London, and later climbed a 
Lonnie brae 2J96 miles above the 
fine fishing waters of Loch Lomond, 
The gadget is useful— and fun, VH 
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Lose 4-6 inches 
of bulging fat! 



Check Your Car’s Entire 
Electrical System In Seconds! 



Let the Waist Belt System 
reduce a combination of your 
waist and Kips, scientifically! 

That's ridil! i-fi inch** starling (he vtty Hrsl diyl 
Sciciace has known about this principle for y tin, In 
fact, right now. prtrf&Mianel end PP14teur klhtetM 
Ihr world over are using il Id ihelr training pro- 
er^mi Miny famuu* entertainers whohive to Him 
Sown fas! rely un this rnelhod Now you can use 
yaur 'body's own heat to iucll iwoy UilIipe in areas 
of SMtuffc flutd stjlGfltl&n I the wiisl and hips 
And, Wai si Rail corns? w i th it* own 5 minute ra- 
crcise program for you to shod unwanted pounds 
and loseunjighily inches iKo/t rapid I y 

Real People Lose Pounds And Inches! 

Hnreira the impressive s Lories (all sworn and nota- 
rized F of a few outstanding users. Everyone mav not 
do as- well, but if ihey can da ihis well, just ihink 
how many pounds and inches you wilJ I psh quickly 
Wllhlhf Whist Rel! System 1 

After 



CAR COMPUTER 



Battery ★ Alternator ★ Regulator * Carburetor * Ignition 



The Only Car Accessory Detroit Left Out! 

Have no more tears of being stranded because your cm battery ts dead 
With our solid state Car Computer you can iq?t the condition o* your J^k 
battery yourself, in seconds, at any lime, even if you've never J^k 
changed a Hat tire SimpJy plug this pockei -sized "brain ' into 
your car's cigarette lighter and you II get instant leadoul 



as to the condition of ycu/ entire electrical 
system, battery (weak or Strong ]. after- 
nator, regulator, carburetor and igni- 
boci Mftjo# auto companies have 
computers in their repair 
shops lor lust this purpoy. **/■; 

fHow you can have your \ 

very own Analyzer. ^ 

end" it's ail computer- 
ized with LED read- 
outs Ho mechanical It 
parts to cau se Imu- 

ble \bu never have 1q ff M ** 

rely on unreliable me- 
chamcs again With 
CHJC -Car Computer you 
kfww if you reaFJy do need 
a charge or * car battery, and 
you'll know j| conveniently in ad- 
vance. Stores compactly in your glove 
compartment, Ideal lor cars, vans, 
campers, trucks. 
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UlLbalirvitite that il IehI h littLc IJuse a:id elTrHir 1 

Don't Hold Fat In . . . L.qjc It! 

If you wan Ho gn tiv^n Further, Ibfl WriLsl Belt Sys- 
tem will do |t with yati Qur rubberized cflnstruc- 
1 Loti aIIowa Wa ist |-Ei-ll la adluil to ynnj dbw size 
as you shrink away. And your waislllna r hlpB, and 
other problem areas will continue to shrink whan 
ynuuiotho \YaJsl Belt System Icncal rating, plan* 
Ihul wnn'f leave you hungry You can uso Lc as often 
as you need it to keep lhase inches off. 

Mell Away Inches or Pay NoUting! 

We ^ilE lake I he risks' Try ihe - 
Wiusi Bell System hrr r fufl 
eta i vs. That'i rjght tin 
days . Simu 1y u*e il d t- p B 
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your purchase 
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Guarantee 

You must be completely sstis- 
fied wiih the way Car Computer 
checks your entire etaknc *1 syMem or 
send il back anytime in the merl 5 years for an 
immediate refund of you/ purchase price. 

FUSfl Ea^al^nd flormDr^pni.a *i V 11779 



TacMDIrsct Oept TWUiafl 

2105 LaMind Awl-. Ronkonkomn. N.Y. 11779 

GernraFiffr. Ejidmed p*ww my C»WCh IX mowy iXdtr lor* L2 W plui 5 E W ptft I s * Y rewderti «Jd ulci 1u 
F>»i iyth myCjf-Can^JiJtw-tfSKfi tmuij b*c<jFnpM*^i xMsFkrilvKh V* uNe nnl 5 jmfs dc 1 ran rpturn rt fc* im 
refund ut fny puic Ka>e 



AiJr^is 



'Co* aOfts 
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To prove it, we’ll attach it to a key chain, free! 
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" tutiw»l6Udl«dcl»/,rriefldi won't believe 

their ears! Comes with easy to rtplitf I 5* 

\yfT/( £hn - WHwi» 

i lias LukiiciU am 



c lid- tfi^inrwiA,' ■ f ]K|Lj|^ 

u t}+v iw^ Cpu j 

flOTiS^fSuIS.^pr S3u lS ^ 

. Sis w HavFufHl Lens Slumlord, CT DM03 

1 hftv* «wlf>Hd lay etwdk, idp.„ MC or Yu* InJa 
|Pl«iesEnd mrLhB 5uCwt AftiCfl Wnifl fell Sy*trfiFTii wMciv 
1 1 may ubb Kir frD dayt aE hd riik. If lor amr ruwb L aih nol 
d. I ll intern- II For * pmmpl rr/und, nn quHlionA 



wiwiirfdzE Wumrll's 

Ttuflh 1 IkH ?i ptui H sp pgh. 
lush 1 tell* At S2 J.** pFw 6? p*h 



I iin. Ihfl>f «DL<OKl! -nychet* or rr..o IWfllSiptell M 

I >lh. .;n V. rcsAftu *dd nki unJ. Fieiw ruiti m* ™t| rjv. 

| rldq I mjQ UM ^ 2 hJ! bf' lU T i rf I Iffl rtM UKJ*¥ 

I tulffml. 1-mayriKki-n ic far a full raTvid 
I ' . I&HtSJ. RjV! -T^t 2 r#tip* at fllu.fi plh 



|ArfdTf:|l 



|ii*te ?ap 

|Cbdvl(l? f+n#£lin ™»!<VevU 946 3SV IBflHmlifci Hi &ll!i 

| - WiTSKinUD Mill IBS 




Hefev a handy lool that hanotoi. 

Jobs you couldn't do before li s me 
Sotidox, Iho ongrnaflbaid oxygen 
torch H welds, brkuei, coders and 
eas i ly cuis ■ i nc M bol^ ( if to V it ic h 
flat steel Youll find I Hind reds ot iw 
tor'll 

Weighing just under J pound%!*ti 
txrsyto cony and easy to use n has^ 
a single valve control. Oxygen is , ' 
developed Item sofc oxygen pe#eis- 
ooloncoded to* easy idonttt*cottori- 
xmd ition combined wiih propone or 



outfit welds, 
* brazes, 
solders... 



5.000 degree fkmne 
The SaJidex comes cflmpteiety 
assembled and ready lo use 
Opera l*ng imimutfejrn sfe prtnled on 
the torch, and in minutes yoqil be 
putUng ycxn new tod to good use 
Gel a new flame In your life - me 
So! Id ox. On sale August 17 through 
August?? al aver 1,400 k mart 
iters* across the US. A, 



and 
sometimes 
even mends 
a broken 



Qual ily at a K mart price, N ice 
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This time, our staff editors took 
the back seat and Let the 'rear 
experts — the buyers — choose 
the cars they’d like to own. 



F aced with an order form, what 
car would you pick lo live 
with for the next four r.ir live 
years? Thousands of Amen 
cans are facing this decision 
every day, and more and 
more of them are opting lor 
fuel-efficient economy cars. 

But which economy car to 
buy? How much of a sacri- 
fice, if any, will you have to 
make in room, comfort and 
options? 

We decided to find out, 

Our "real people" road 
test allowed a mixed group 
of typical Americans in te:>l 
the leading economy cars on 
the market, give us their opin- 
ions of the cars and, after two 
days behind the wheel, tell us 
which car they would pick for 
their own. 

These typical Americans wrote 
this car test and what they have 
to say should shake up Detroit. 

We didn't expect to find out 
what we did . Our group of testers 
was so diverse, our group of 
little cars so apparently un 
form, that we were afraid each 
tester would prefer a different 
car. and the whole thing 
would lead nowhere. Fat 
chance. Our test group's 
conclusion is overwhelm- 
ing, decisive and beyond 
question. 

Our request was 
simple. To be as fair as 
possi ble, we asked each 
manufacturer to sup 
ply a four-door se- 
dan—or three-door 
hatchback if its 
economy car isn’t 
available as a four- 
door— optioned out 









Ariel twe grueling 
(i.iyn ol leafing, Cur 
group ol fi er prole i- 
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DODGE COLT 



Lorraine Moscow on the Omni — 

^Perh aps Chrysler should 
consider another 
field, instead 
of cars ? 



RENAULT LECAR 



SUBARU GL 



CHEVY CHEVETTE 



MERCURY LYNX 



v ■ \i. 



John DeGraw 
on the LeCar- 



*When you hit 
the brakes, it 
feets likeyoullbe 
thrown out the 
windshield and get 
run over by your car." 



ro y ora tercel 



lV- 



HQNDA CIVIC 



inevitable problems cropped up 
Here we replace flat on the Toy*! a 



DAT SUN . 



to come flii dose aspofiSible to a ST.lHiO price. Since base price 
on must of t hese cars is between SS.oOH and $6,300. we antic- 
ipated enough leeway to odd ait AM KM radio or deluxe 
interior wit hunt every option. We also nsked tor a manual 
transmission — live-speed if available- - for fuel economy 
and performance. 

What we got was a group nf seven four-door sedans 
and five three-dnor hatchbacks, all but otic with fhe 
desired standard transmission, Price was some* 
thing else again, The average price tag wj-, 
$6,T£5.7o- just where we wanted it- but the 






For Ihe urban t&al leap, Gar* wetc sen! of! through Ihe moon-crattred flreet? ql ManhnUan, 
ihe uHimate Eeat of smpefluona Teslefs (shove rlghl) compare Jitipieiiions ol ih# cars. 





John Machinist on the Chevette — 

*l m not surprised the domestics are 
losing the smalhcar market How can you 
sett a modern car with a baroque inferior?* 



price? ranged from $3,495 for a rdntivdy stripped 
Mazda GLC to $3,008 for a Mcrrury Lynx which had 
everyth inp. 

It didn't matter- The automatic -equipped car won 
overall, despite our testers' dislike of the transmis- 
sion. The two least expensive ears finished fourth 
and fifth; the two must expensive cars finished ninth 
and tenth Our [esters didn’t know the prices, and 
com pored the ears head to head. Obviously. those 
expensive options couldn't mask deficiencies in the 
cars themselves. 



II Sfl.tKld seems like a lot of money for an economy 
cor- ■ or if even 53,495 seems excessive— welcome to 
the era of Supply Side Economic*. Realistically, you 
have to spend at least SS/iOQ to buy a new car today,- 
by the time you pet done with taxes, dealer prep and 
all the ether hidden charges. What we also learned 
from our testing is that you don't have to spend much 
more than t ha I to buy the car which is the best-~-per- 
fectlv acceptable as the only transportation fora 
“one- car” family. 

While we specified cars as simitar as possible, wt 
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THE CABS THEY'D BUY 



a 

HONDA CIIMC— 0 vot— 




Gerard Moringieffo on the Subaru — 

* Excellent styling. It looks like 
something costing twice as much f 

Karan Meyer on the Honda— 

*What a value , It feels 
like an expensive sports car , * 




wanted our drivers to represent a 
cross section of American society 
, al a broad spectrum of different 
apes, sexes, sizes and preferences 
in ears. We collected eight men 
and five women (one couple 
elected to drive together, cast one 
vote and give ns the passenger's 
point of view, as well). From a 
high-school student to u retiree. 



mute is less than a mile, from a 
garage mechanic to a real estate 
magnate, we covered the gamut* 
Their own cars range from a 
well -used Volkswagen Beetle to a 
Cadillac Sedan DeVille, from a 
milestone Volvo P-I8G0 to a 454 
Chevy Stepside 4*4. One is still 
driving the 1951 Plymouth she 
bought new, another has owned 54 



cars in the last decade, and one 
has not only given up his car, but 
his house as well, and lives in a 
Winnebago. 

“Our goal” we told them. 4k b to 
get your impressions of these cars 
and boil that information down 
into a meaningful article which 
will tell Popular Mechanics 
readers which car they might buy. 




Mafcofm Davies on the Lynx— 

Why, if this car looks so greaf. 
did it completely turn me off? * 



from 6-feet-2 to 6-feet -3* from 105 
pounds to 200 plus, from a car 
entfrusiast/ex-racer to a jogger 
who tolerates cars as an evil neces* 
ftity. from a 1.7- year- old who just 
built his first car from a wreck to a 
small-town mayor who forgot 
which pedal was the clutch, from a 
police chief who drives 10 hours a 
day to a clerk whose daily com- 
es POPULAR MECHANICS 



Mtrcury Lynx fin iaheri nlnlh In 
Ihe ranking, due moiUy fo Us 
auftpBflfllofl. Moat fait in# 
handling to be irnpreciie. 
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PM'i mi iKitn, fctupMiMi ifid rimiljr cm iri, h«n tt It: Kw m auto -body rtpilnrin (Chmy Malibv); Siftid MoAigieiio. auto 
Miyit, hIiIwmI titliUnl (Volvo P*tM4); John Hooiinin, nchi< michmic (CMittac Coups DiVlllt): Makolm 0 tv lag. nil ultla 
lecl (Mu ttpng Cobra); J#an Cortvlaatinp .graphic det gntMt'ofltfS intMlflf (BMW Ttti|; Bill £reuh, boo* *d«dr (VumttlMgc) gitd 
Clirte): John DtGraw. «u1o-j>arli iChtvy plcfcupl. Longing Afina WtnttoJU, hotpital admtaHlr alpi ( VW Bag |ln. Mary PalMy, 

Mwo*. mpyorf rftuad achooilccchtr (Volvo 242); Jam** Marpla. Town dark (i9Si Plymouth); Louii Waihkngten. pollc* ?ht*l {BMW 

_ •wfen): Joshua CotwaH. alutfen) | BMW ISM). 



We warn your honest » pinions. It 
doesn't matter what the other 
testers may prefer, you should 
rank (he cars the way you see 
them. There is no right or wrong 
answer. Please relate the ears to 
vmir own needs and driving 
ha hits," 

PM tested all 12 cars at Eng* 
lishuiwTL I Raceway Park: 

quarter-mile acceleration, braking. 
700. loot slalom, skid pad and in- 
terior sound level. We created a 
parking index, which adds overall 
lengLh and turning circle to give a 
pretty good idea of how conven- 
ient these little scooters would be 
in town; and an interior-space 
index, which measures the Cubit- 
al tutp rn gags ]23i 




James Mercia on the Mazda — 

4 /f looks nice, but there's a 
lot ol torque steer and it needs 
stickier tires and better shocks.* 



Mazda GIX came \n 
fourth in the ranking. 
Il W3* praised lof 
e* cel lent interior 
space and sharp, 
concern poi ary styling 
Some Eell it couPd 
Have tiamdted better. 



CHART 1: 


PM'S EC OHO MV CAR TEST— 


RESULTS AND RANKING 




TESTERS' COMBINED RANKING 
City Country Telnl 


PRICE 
(at letted) 


FUEL 

ECONOMY 


INTERIOR 

SPACE 


PARKING 

INDEX 


SHOPPING- 
BAG INDEX 


Honda Civic four-door 


21 


?1 


4 2 


St .699 


25 28 


136 48 


47 je 


32 


Subaru four-door QL 


34 


29 


m 


17.445 


25 39 


137 T6 


52. 96 


21 


Volkswagen Rabbit LS 


38 


40 


78 


S7 355 


26 99 


129 31 


45 27 


20 


Mazda OLC 


64 


sa 


T22 


££ 495 


27 89 


153.24 


43 97 


30 


Dodge Colt 


71 


63 


139 


Si 711 


29.69 


141 83 


52 07 


21 


Toyota Tercel 


62 


GO 


182 


$e.MG 


23 61 


143 51 


54 19 


33 


Flat Strata 


95 


67 


T62 


se 500 


26 00 


151 52 


si 4e 


30 


Renault LeC&r CiTL 


91 


104 


195 


St r 1 b* 


m yy 


12 V 31 


41 d& 


21 


Mercury Lyn s RS 


104 


95 


199 


St MB 


26 43 


151 02 


54 77 


26 


Chevrolet Chevette 


102 


99 


201 


S 7.453 


25 61 


155 03 


48.65 


28 


□at sun 310GX 


101 


no 


211 


57 319 


28.46 


143 ST 


51 51 


26 


Dodge Omni Miser 


138 


141 


277 


ses2i 


24 8 1 


136 94 


51 52 


26 



Rankmg -s the subjective oprmon of ogr testers and sinuraf to a 
golf Score-- thei tower The number rhe h.gher The ranking 

U^e lowers l possible- number a cat can got is 12. Eba! is, if each 
tester gives it a score ol 1 the highest numbs* fs 144 wiiti each 
E ester -scoring h| Iasi [giving il a t£) T fie total score -Combi n<>s bom 
da>s q! le*sjng — y. day in Ihe City And n d&y m The cOunlry. 

mien or- space 1 nttfe* s droni headroom ■ front elbow room - 
^ont Ic-groomi pfus Oca* headroom :■: rear elbawroom reaf 



legroom i divided by 1 000. with from seal sei at 40 mcfttSS or log- 
room 

Parw mg index *5 (c&r lengjn x circle- turmog dFamelerl 
divided by 1,000 

Shopping- bag index is obi a mod fry placing standard -sized 
grocery m ihe trunk /cargo area with rear seals folded 

the Subaru and Honda, which are roichp^dks ono row or 
tags was py[ On the back sfcai 
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How science forecasts 
the killer quakes 

Suddenly, everyone is trying to read the future in 
a crustal ball. But veteran researchers don't recommend 
heading for the hills unless an earthquake prediction 
passes a few scientific tests. 



Fastest or wates rippling 
from qualt# focus. P wave 
(primary or pressure) acts 
like a blast of sound, push- 
ing and pulling earth and rai- 
ning objects on surface. 



by Gurney Williams III science editor 



S cientists struggling to understand the myste- 
rious rhythm of earthquakes work amid an 
erratic drumbeat of predictions. 

“Send me a seismometer " one man wrote the 
U.S. Geological Survey in Washington, "and! I will 
stare into it and tell you when the quakes are com- 

J — IT ff 

Stock market analyst Joseph Granville of Flor- 
ida sent psychological shock waves rippling 
through California with his prediction that an 
earthquake would strike Los Angeles on Friday, 
April 8, this year at 5:3 1 a.m. The California Insti- 
tute of Technology, a center for rigorous research 
into quakes, got 100 calls a day from people fright- 
ened about the Granville pronouncement. Friday, 
April 3, passed without a rumble or bump. 

Occasionally, startling and controversial pre- 
dictions come from legitimate scientists them- 
selves. Earlier this year, a Chinese meteorologist 
earned international publicity when he forecast 
that a rare alignment of the solar system's nine 
planets in 1032 would cause natural disasters 
over the next 20 years, Other Chinese scientists 
were skeptical about the prophecy, in the United 
States, two government scientists with good cre- 
dentials created an international flap when they 
predicted violent earthquakes due in Peru this 
month. Fellow scientists have dismissed the pre- 
diction. 



Stirring the crackpot 

More often, the seismic seers are amateurs. 
Their grim predictions have fallen like rain, ever 
since scientists began trying to predict quakes 
seriously some 15 years ago. “Of course, the more 
we talk about earthquake prediction in 
the scientific sense, the more nonscien- 
ti&ts get the idea that they, too, should 
try it,” said Clarence Allen, a professor 
of geology and geophysics at Cal Tech, 

“We stimulate our own crackpot or 
lunatic fringe out there." 

Most predictions by amateurs are 
flatly wrong. A few years ago, re- 
searchers John Derr and Roger Hunt- 
er at the U,S. Geological Survey in 
Denver evaluated some 2,500 predic- 
tions from astrologers, dreamers, am a 



Roughly 20 seconds after 
art earthquake begins at 
lh« fault |Fne« the fastesl 
waves have rippled out 
almost 200 kiFonretcrs. 
A simplified schematic, 
with exaggerated wave 
forms, shows other kinds 
of underground and SUh 
fee* motion. Current the- 
ory holds that the quakes 
result from * sudden slip* 
pegs of surface plates, 
releasing stored energy. 
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EPICENTER 



SURFACE 
WAVE — 



FAULT LIN 



■feAniMCJUAKE 
FOCUS so «M. 
Q£EP 



SWA VE 



SWAVE VELOCJTy- 
AS Xk'/StE. 



Hlgh-amplfclud*. slow-moving surface waves taka 
dlfterenl forms— some horizontal, some vertical. 
Surface waves can cause most damage. Speeds or 
P, s and Surface waves depend on pharaclerisllcs 
of ground through which the waves travel-. 



S (shear or secondary} waves cause move- 
ment of particles perpendicular to wave 
direction. S waves whip buildings side to 
side. One prediction system compares 
speeds of F and 5 waves in small tremors. 
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Tcledyne Geotech Mlsmometer ($1,650) 
converts tremors Into etecirlcal signals. 



teviF scientists, psychics and reli- 
gious visionaries. They took into 
account the likelihood that each pre- 
diction might come true by chance 
alone. They checked quake activity 
as the times for each prediction 
passed. And they assigned scores 
based on what happened, which 
wasn't much: Only one predictor had 
statistically significant scores, 

But despite the flurry of tyros' 
predict ion- by-pressrelease, the real 
science of earthquake forecasting is 
re in ark ably healthy. While ama- 
teurs read their tea leaves, re- 
searchers have learned new skills in 
reading patterns in seismic activity, 
an d designating are a a where qua kes 
are likely to occur. In the last 
decade, they've picked up interest* 
i ngdata on the relationship between 
radioactive radon gas released by 
the earth and strain changes pro- 
ceeding quakes. Best of all, scien- 
tists have built a modest, but im- 
proving, record of successful fore- 
casts — about a dozen so far (see map 
on facing page). 

The classic success story came out 
of the Liaoning Province in north* 
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east China during the middle 1370s. 

The bizarre incidents began in 
June I&74* Tremors shifted from 
place to place throughout the prov- 
ince. Water levels in wells rose and 
fell as if locked to some odd under- 
ground tide. Animals acted strange- 
ly- 

Then, in early February 1975, a 
tremor was feit in a previously quiet 
area. Seven followed the next day, 
and more on the day after that. This 
was the sequence: 

7:00 p.m., February 3: Earthquake 
scientists called an emergency con- 
ference to warn authorities that a 
very strong quake would probably 
strike shortly. 

2:00 p.m.i February 4; Tremors had 
leveled off, but scientists stuck to 
their prediction. Local residents 
were told to expert a major earth- 
quake within two days. People 
closed their shops. Evacuation be- 
gan. 

6:00 p*m., February 4; The govern- 
ment issued a warning to the resi- 
dents of one village: "A strong 
earthquake will probably occur to- 
night- We insist that all people leave 
their homes and all animals leave 
their stables. The people from the 
cinema team will show four feature 
films outside for us tonight.'* 

7:36 p.iii. T February 4: A major 
earthquake, measured at 7.3 on the 
Richter scale, wracked the province. 
Some 90 percent of the buildings in 
Haicheng County were destroyed* 
The prediction had probably saved 
tens of thousands of lives. 

'Gaplngs of the Earth 1 

Scientists agree that their track 
record in making such predictions 
(specifying precise time, location 
and magnitude) depends on under- 
standing the causes of earthquakes. 



and on burying of ancient myths. 

The misconceptions die hard. 
Back in the 17th century, a Moravi- 
an educator named John Amos Co- 
menius gave his readers a concise — 
and highly inaccurate — explanation 
of quakes. "A Wind under Ground 
causeth an Earthquake* 1 " he wrote. 
"An Earthquake eauseth gaping* of 
the Earth (and falls of Houses)," 

Weil into this century, people con* 
tinued to believe that during a 
quake, the ground swallows up peo- 
ple or buildings. After the great San 
Francisco earthquake 75 years ago 
( Richter magnitude 8.3: devastat- 
ing^ powerful), a Marin County 
farmer called in reporters who 
gaped at a cow's tail sticking up from 
the ground. A crevice had devoured 
the cow, the farmer told the gullible 
reporters. Years later, the real story 
came out. The cow had died before 
the quake, and the farmer had bur- 
ied it with its tail in the air to get 
some publicity, 

, *The biggest danger is having 
something fall on you, 11 said Roger 
Stewart of the LLS. Geological Sur- 
vey, who longs to be out In an empty 
field near the epicenter of an earth- 
quake. '"If you're outside, away from 
buildings, all you have to do is stay 
low and enjoy the ride.'* 

In the middle of a roiling field, 
Stewart would also try to analyze 
what was going on underground, 
which is not nearly so simple as the 
subterranean windstorm reported 
by Comenius, 

Currently accepted theory holds 
that earthquakes occur because of 
movement at the boundaries — fault 
lines — between huge plates, j igsaw. 
puzzle-like parts of the earth's 
crust. Movement patterns are com- 
plicated and there are several sce- 
narios which quakes can follow. In 




Radon detector, Iron: Robert L. Reliefer of General Electric, Is a simple plastic cup 
(left) housing plastic patch sensitive lo radioactivity. It costs just p few dollars. 










PINPOINTING DANGER 
ALONG THE BOUNDARIES 
OF EARTH’S GIANT PLATES 
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HIGHEST SEISMIC POTENTIAL 



SITE OF SUCCESSFUL FORECAST 




PLATE BOUNDARY 




UimonHtotwty map files secerns of 
major plats 6oundirtam t Identifying ir- 
eu where quakes ar* mosl likely lu 
occur. Danger zones include sections 
of California. Stan marie the site* 
wtwre scientists ham made succeas- 
ful earthquake forecasts. 




False starts, blind alleys 

There is general agreement today 
on how earthquakes occur and the 
kinds of waves they produce. Scien- 
tists have wrestled for years with 
the problem of using this knowledge 
of underground turmoil to predict 
the big ones, 

Soviet scientists raised hopes in 
the 1960s with a simple approach. It 
was based an comparing the speeds 
of P and S waves during small, 
harmless tremors, They suggested 
that before a big quake, the ratio of 
the two velocities changed. P waves 
slowed down relative to S waves, 
perhaps as a result of cracks in 
fFtaase torn to page 



one scenario# plates glide horizon- 
tally past each other at the rate of a 
few centimeters a year. Sometimes 
the rough surfaces of the plates — 
the bumps are called asperities— 
snag. The snags stop slippage. Pres- 
sure builds up until asperities crack 
up, unlocking the plates. The earth- 
quake results from a sudden Lurch- 
ing of plates at the fault line. 



According to Stewart, when the 
fracture occurs, people some dis- 
tance from the quake feel several 
different kinds of waves, each with 
its own distinctive rhythm. First 
come the P (primary or pressure) 
waves, comparable in form to sound 
waves that travel through u steel 
bar when a hammer taps one end. 
i- If you hear a rumbling, then a 



Scene In souftwm Jisiy. following quake In November l&SQ, suggests devastating power 
when plates suddenly move. Thousands dtaL Scientific predictions can save lives. 



bump, you know that was a P wave/' 
Stewart notes. Lagging behind — at 
roughly half the speed— are S (shear 
or secondary) waves, comparable to 
the side-to-side, up-and-down mo- 
tion of a plucked guitar string. These 
also radiate underground. They 
tend to make objects on the surface 
move back and forth, as well as up 
and dawn. Finally, slowest of oil, 
surface waves snake and undulate 
on top of the ground. Some move 
horizontally, some verticallyp Sur- 
face waves and shear waves, Stew- 
art says* "are the ones, that tear 
buildings down/ 1 
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Ane reason Cutlass continues to out- 
\0 sell all olher domestic cars is that It 
gives the customer more than Just the 
Oldsmobile name— a lot of styling at a 
very competitive price. 

The Supreme coupe, which traditional- 
ly captures more than half of all Cutlass 
sales, costs roughly $215 more than 
Chevrolet’s Monte Carlo. And while both 
coupes share the same body (Ihe GM A- 
Special shell), Olds designers seem to 
come up wilh more shopper-pleasing 
lines. 

Styling emerged as the main reason 
most owners chose Cutlasses. Styling 




A Florida shoe-store owner:: "We 
needed a medium-sized diesel wagon for 
good fuel mileage and accessibility to the 
cargo deck “ 

And an Illinois retiree told us, "I was 
attracted by the body styling, handling 
and quick pickup." 

Comfort, handling, economy and nde 
were all high on our respondents' lists of 
well -liked Cutlass attributes. A Texas 
trucking supervisor observed, "The four- 
door Cruiser wagon is very roomy and 
comfortable, with a smooth nde. And so 
far. it has needed less maintenance than 
my BMW with the Same number ol 
miles.” 




Middling end steering response are good 
for a big car, say many Cutlass owners. 



also topped their list of best liked features. 
Yet styling wasn't the Only reason buyers 
selected Cutlasses Here's a cross sec- 
tion ol reasons: 



"We liked what we saw," noted a South 
Carolina mechanic, "and so far. we’ve 
been enjoying what we got." 

An Illinois dentist, "We liked the Cut- 
lass's looks, but what clinched It was the 
deal. The Olds dealer gave us a better 
trade-in on our 1 9701 Monte Carlo lhan the 
Chevy dealer offered." 

A Texas home builder: "l bought this 
Cutlass strictly for its resale value. While I 
personally preferred the Sulck Regal's 
styling, I knew the Cutlass would sell 
more readily and bring a better price i n the 
end." 

An Ohio bank-card clerk: “I'd owned a 
1978 Cutlass before and had gotten rid ol 
it for a small foreign car. I couldn't stand 
that, so 1 traded for ihe Supreme this 
year" 



A Wisconsin teacher: "Good long -dis- 
tance fuel mileage wilh the V6 .I'm gelling 
25 to 30 mpg on the highway and 1 8 to 20 
around town The Cutlass is also very 




Mott popular Cutlass engine choice, VO, 
la criticized for being underpowered. 



BY MICHAEL LAMM WEST COAST EDITOR 




Delighted owners say it 
deserves to be the 
best selling car 
on the market 



Seat-belt 
could be 



Engine cited os 
very reliable. 



Owners pleased 
excellent handling. 



pv WmiCi Join UtftTO 
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dependable — It's never failed lo start in 
Wisconsin's coldest weather!" 

A Michigan tool-arid -die foreman: "I 
especially appreciate the coupe's style 
and ease of handling. I also like (he com- 
fort and roominess compared to smaller 
cars. It s the right size,” 

An Illinois civil engineer: "I've got the 
Supreme Brougham with the 4.3-liler V8. 1 
am very pleased with the smooth ride, the 
trunk is large compared to the overall size 
of the car and it's deep enough to hold 
grocery bags. This car has good visibility 
and I like the dashboard layout,” 

Praises ouiweighed complaints by a 
significant margin. Among those who did 
complain, lack of horsepower bothered 
10.7 percent, prompting a Texas engi- 
neering technician to write, “Bring back 
the gasoline 350 (5,7) VS! The Cullass 
feels underpowered compared to previ- 
ous models I've owned." 

Olds mobile does otter a 5. 7-1 iter V8 for 
the Cutlass, but ifs a diesel. Only 6,5 per- 
cent of the owners we surveyed had cho- 
sen that engine. Among ihose. the most 
popular body style was, by far. the four- 
door station wagon. By and large. Cutlass 
diesel owners expressed satisfaction with 
their cars' fuel economy (23.0 to 23.5 
mpg} and noise levels, yet a few did grum- 
ble about acceleration. 

Just over half our owners had experi- 
enced mechanical problems: 50.3 per- 
cent, to be exact. That's not an especially 



good showing. Ford's i9Bi Granada end 
Escort needed considerably fewer re- 
pairs, as did Ihe Dodge Aries, Imperial, 
and Cadillac V8-6-4. Among Imports, the 
Toyota Starlet showed far more reliability 
than the Cutlass— only \ 7.8 percent of its 
owners reported mechanical difficulties. 

Nor does the Cullass live up to owner 

him fagapfl 




Although pJeas*d with fit Interior space 
and comfort, some find quality lacking. 



The nation’s bestseller 



The 1900 Old* Cutlass again topped Amer- 
ica's automotive bestseller 11*1, an honor 
the nameplate has held for aevaral years. 
Till* 1081 model* though, mark* the last of 
the Cutlass's rear-drive sedans sod wag- 
ons, because a new generation of front- 
wheel -drtve replacements It due for 1002, 
So I* a new, optional, dtaael 4.3-lltsr VC, 

The coming had change, however, es- 
d udes the Cutlass Supreme coupes, which 
will allok with the present GM A-Speclel 
body plan until 1083, at least. 

The H S1 CutliB* coma* In three body 
sly Lee; coupe, four-door sedan, and four- 
door wagon. Theta are eight Gutless mod- 
els In all: Supreme, Supreme Brougham, 
and Calais coupes; base, LS. and Brough- 
am sedans; and Cruiser and Brougham 
wagons. 

All Hat the UMttsr (231-cu*-inJ Vi as 
standard equipment. wRh 4J5 and 5.0 gaso- 
line Via plus the Olds 5.7-1 Her diesel V0 
optional. Bate Cutlasses are equipped with 
the manual three-speed slick standard, but 
all other models come with clutch torque- 
converter automatics. 

Standard equipment depends on which 
modal you choose. Top-liners like the 
Calais coupe and me Broughams Include 
such goodies ae power steering , front and 
rear stabilizer bars, and extra Insulation. 

Recent changes In body design have 
resulted In 15 percent less aerodynamic 
dreg, greater distinction between model*, 
and better visibility over more eloping 
hood a and deckltds. 



A NATIONWIDE SURVEY BASED ON 1,075.178 OWNER-DRIVEN MILES 




Rear visibility (above left) and rear- 
seat fegroom (above) both rale high. 



Largess Lie trunk Is 
a major factor In 
owner satisfaction. 
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New 

computer 

animation 
fools the 
eye 

Expensive movie sets and 
special effects are being 
replaced by eye-catching, 
reaEistic-iooKing images 
generated by a computer 



by Neil Shapiro 

FiFcrmoNCS fditopi 



B right* com seating linage spin 
across your TV screen. These 
fantastically detailed* animated im- 
ages would take thousands of artist- 
hours to produce in old-fashioned, 
drawee very Trame animation studi- 
os. 

But, today, new computer anima- 
tors are cutting that time by more 
than 90 percent. And the animation 
can be done so welt, so true to life, 
that many Hollywood studios are 

ftfeasf turn to pflgg iQ&j 





A programmer inputs 
primitives— building- 
block shapes, right, 
below— to computer. 
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Magnavo* Model 3000 (laser] 




PM COMPARES THE THREE NEW 
VIDEODISC SYSTEMS 



Players you can buy now use three different methods to play discs 
Here's whafs good— and bad— about each. 



units oflGf quick- Search (0 
dnjr ol 54,008 picture frames The C ED 
players arc cheaper, but less sophisii 
Oafed. New VHP players combine some ol 
Ihe laser abilities with lower cost* 



RCA SelectaVision Model SFT1DQ |CED) 



GE videodisc prototype (VHDj 



Elmo Video Disc Player VEC -200 (GED) 





PIT CAPACITANCE EFFECT 'gg 



Pioneer Laser Di£c 

Model VP1000 (laser) 



LASER 

SVSTEM 



Lassr astern ra fleets 
l^ger J19M Irom pils on 
videodiBt's mirror- 
rmist! aurl-ice Amount 
of t el lection controls 
the video signal. There 
la no stylus, hence no 
disc wear occurs 



by Neil Shapiro I 1 1 CTfiONtCS FCHTOH 



R muvi und mu rid spin the ihrec new 
videodisc svstems. and 1 hi- argu- 
ments (nr .md agamsi cadi one can be 
as Liii/./vin.; .is .1 riiU' uii a runaway 
merry- go round. Before you plunk 
down a good bit of money, here's what 
you should know. And even if you're not 
in [lit- market, stay tuned: These video- 
disc machines use some fascinating 
technology. 

Videodisc manufacturers are using 
three different systems. All three will 
briri" movies and other visual enter 
tain mem to your home TV. They are 
all playback only iso far, no videodiscs 
can record). But their similarities 
end t here A disc from one system will 
nut play on a different system. 

The lirst system that came out was 

fWwsfl lufFi jopaoe 1 * 



CEO, pi Capacitance 
Electronic Disc. was 
designed by RCA Sty- 
lus r id^s in groove and 
capacitance olftel 
pick* up sigtiaL 
Some players, such 
114 Erma Model VEC 
2 0*0. also offer iteree 
sound outputs. 



VHP stands for Video 
High Density, Infor- 
mation is read from 
capsdu^t pit* of 
coated dbe by a tlyiu* 
that last louche* the 
surface lightly, 




How they bring Baja 



When fans can T treK into 
the wilderness to see an 
off-road race promoters 
bring the race to the fans 

by Steven Parker 

O ff™ road Facing is probably one of 
the most exciting motorsports 
events evpr \o Mil vie 'scmg world M 
qnr ii - - 5 pi r e m no eariv 1950 s when 



loosely Kn it groups of ex-circte tracx 
and road racers held unofficial races 
from Southern Cahiornia to Mexico 
and back Running brutish ly powerful 
but fauly unsophisticated. American 
cats on the d'-rt roads and cart tracks 
of Mexico These early races were helo 
mainly tor 1 , j n — as an excuse for some 
good fnends to share 
some thrills and chills in 
rhe witderness 
Irievitubiy when the 
com perl i live native of 



These racers surfaced rne machinery 
became more refined The racing got 
serious and better otgan^ed Finely 
this amalgam cl freewheeling racers 
and then grab bag of racing machmes 
evolved snto me Bapa iOOO, the Grand 
Pr-% ol Motocroas imd the various oti- 
road endurance races 




De$i?rt facing had come 
into its own by me 60 s 
whh a fully sanctioned 
senes sponsors serious 
racers sbute-Ql-the-af t 





STAivr .3= LNtSM 



l)tt-CA Mfll fl n R£ US VtOE FI 

ppwwhill jr 
mm ■« 



iSTn^lUMTAtiA^ 



/ HAM flTS 

LtiMNSfTARTfgg 
iiwyroiacvcu * using 

UAttEferOflY ETfl? to 
CHANG* F RDH1 tWEFL 
EJURIWd hacc J 



Baja STYLE h Ih 
WOIOkCvCUB, Wb 
*AC£ TtfAC* VI 

m THE L A lfr\ \ 
COLISEUM fiRAM5STfcWC 
5 EATIHS 



,T^e grandstand teals 

h r£ rgniOY&fJ from the 
Los Angeles Morronoi 
Calfaeum anil bu IjgQ/eia 
grade arid- pack d own me 
dirt A special day 
pre vert Is dust billows 



A lypjeal mold r cycle 
racmg course st me 
?l|dium can be quick I jr 
convened into a tour* 
frh.eal §4 racing course 






to the 50 



racing machines and a lot of media 
attention The one thing that was miss- 
ing h owe vo r . wa s s pecta tors 
Only me die-hard enthusiasts with 
lots of Tsme and money could afford 
to travel hundreds of miles into the 
Baja Peninsula ro '.vetch a >ace And 
v. hat they did see when ifiov got there 
was a fleeting glimpse ol 
a racer going bv ar 100 
miles an. hour mostly Ob- 
scared by a giant cloud 

rr^Mf fii'n jp uaoe Ijrsj TT^Hi 



iitmtr&tii 



Stadium a If- road racing means exciting competition Various closes, Irom 
modified 4 (is to higniy specialised dune buggies, compete 31 the same time 




Getting an 
edge on/ 
outdooK 



Here's a sharp method 
for making a point or 
sharpening a blade afield 

by Bob Stearns 



Stowed in a fishing vest, hurtling shekel 
qr backpack a lilt ftk£ the Red Devil 
Wo 3515 pain I -at rape r sharpens can 
be polled out when needed to pgl a 
last edge of point on I ishhooks or ffc&ls 



A n extra-sharp point cun make all 
the difference in hooking a 
bony-mouthed trophy, but hooks 
and gaffs aren't the only edged and 
pointed tools that are essential out- 
doors, 

A wide variety of knives, axes, 
hatchets and machetes also play an 
important role. Yet many sportsmen 
don’t seem to know about the new 
techniques that can make sharpen- 
ing easier. 

No competent fishing guide or 
charter- boat skipper would set off 
without the means for resharpening 
hooks, gaffs and dieting knives. Nor 
would a professional hunting guide 
be caught in the woods without a 
keen blade and an implement to 
sharpen it. Yet many anglers fish 
with dull hooks, or go afield with n 
knife barely capable of skinning out 
warm butter. 

And how do you chop firewood 
with a dull ax? With great difficulty 
and considerable danger. Not only 
are dull cutting tools ineffective, but 
they can bounce or skid away from 
the impact point. It's easy to get 
careless with a dull edge and try to 
overcome poor cutting by applying 
extra pressure. The result can be a 
nasty cut. Blades can be honed on a 




How sharp? Slide the point of the fishhook 
l kg fitly acme your fingernail. If Ifie book 
snags. It should also catch a fish. 




For putting ■ piercing point on ■ flSfl. you 
may find strokes toward the Up, unlike 
knife-blade sharpening, will work best. 




Glue to the back of your fishlng-pllars hol- 
ster a small sheath to hold ■ tungsten IgnP 
tlon-poim file with shortened ting. 




In the field, wtth no whetstone available, the 
tiny ignltlon-polnt file can smooth niche 
and resharpen a filet-knife blade. 
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Fit ■ ipn Ignition file Into* pocket erf your 
fishing wit Tang hap bow broken oil to 
Shorten It and * tip* handle added, 




Evan a rock will aarva a* a makeshift whet- 
stone. Ualng a dull knife ora* require* artra 
pressure that may endanger the uaar. 



wheel or large stone at home, but 
that’s often not practical a (if? Id or 
offshore, and hooka need special 
treatment. Here’s what has worked 
for me. 

Unquestionably, the best tool for 
sharpening (ishhooks is a die. Hooke 
usually don't come from the manu- 
facturer as sharp as they should be. 
and the same sometimes applies to 
knives and axes. The right hie cute 
metal faster than any stone, even a 
diamond-dust hone. The file also 
shapes cutting edges along the sides 
of the point . someth i ng th at’s almost 
impossible with any stone. 

You’ll get arguments about the 
most effective shape of a point. Pop- 



The skilled hand* of famous knife maker Al 
Buck, ot Buck Knives, stroke the cutting 
edge toward Ihe atone for a keen blade. 




Popular cutting shapes for hooks 

ulsr with professional guides and 
knowledgeable anglers are the dia- 
mond shape, triangular cut, spear 
point and round shape. All except 
the round have sharp cutting edges 
along the sides of the hook point that 
enable it to push its way through 
tough bone and cartilage. I like the 
diamond, since four cutting edges 
should be better than three, and use 
it on all hooks except those too small 
to accept four cutting edges. Then 
it’s either a spear point or round 
shape (if it’s so small that any shap- 
ing would weaken it). 

How sharp is "sharp”? Long ago, a 
charter- boat skipper advised that 
the best way to test a hook is with 
your fingernail, not the tip of your 
finger. If the point isn’t sharp 



enough to “hang” on the hard sur- 
face of the back of your nail when 
sliding it across with only slight 
pressure, then it certainly isn’t 
sharp enough to "hang" inside the 
hard mouth of a Hah, 

The best hook sharpener 

Some years ago, famous outdoors- 
man Lefty Krch discovered the ideal 
hook sharpener: a Red Devil No, 
3915 Hie, from the Red Devil Co„ 
Union, N J. This particular file was 
designed for sharpening the tough 
blades of paiift scrapers. It's at most 
hardware stores for around 14, and 
occasionally in tackle shops. Dick 
Schotter, director of engineering for 
Red Devil, describes the No. 3915 as 
a "machinist general-purpose” mod- 
el. capable of filing almost any- 
thing. 

Unlike other files, it's unusual in 
appearance — rectangular rather 

than tapered— 8 V, inches long by Vj 
inch wide, and with both surfaces 
fiat. Because it has a large tang 
(handle), it’s easy to grip firmly and 
apply with lots of pressure. The fine 
teeth can cut anything short of an 
extremely hard-tempered knife 
blade; even on this you can touch up 
nicks if the knife was properly 
sharpened. 

Even tougher is the tiny file I car- 
ry in a sheath glued to the underside 
of my fishing-pliers holster. Called 
an “ignition” or “tungsten” point 
file (the Nicholson No. 03381 is an 
example), this mini costa only about 
a dollar. 

I also keep one in my fishing vest, 
plus several spares in the tackle box. 
It’s 5 '/« inches long by Yw inch wide. I 
usually break ivj inches off the 214- 
inch tang, leaving a 44-inch handle. 
Slipping a length of small-diameter 
rubber or plastic tubing over this 
makes a good handle. 

This ignition-point file can sharp- 
en small hooks, right down to a No. 
20 dry fly. Because it is designed for 
use on tungsten — a very hard met- 
al — -it will also smooth the toughest 
steel in any knife blade. 

The Ales mentioned are idea) for 
the outdoors man because they're 
lighter and more compact than a 
sharpening stone, and virtually un- 
breakable. as well. However, they 
can’t produce quite the ultimate, 
even sharpness that’s possible at 
home with a good stone. For cutting 
tools, the best approach is to careful- 
ly sharpen all tools before setting 
out. Then use the files to restore 
sharpness and smooth rough edges 
dulled with use, as well as point up 
hooks. 

Because a file works best when the 
pressure stroke is toward the work, 

(Weass r<jrn ro page 
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Silhouettes-better than 




Newly imported from Mexico, 
sifuetas metaiicas set up 
heavy steel targets to test 
sharpshooters in a new sport. 



by Angus Laidlaw 

S ilhouette shooting is the fastest- 
growing shooting sport to hit 
the United States since shotgun ners 
started working out on clay pigeons 
before the turn of the century. As in 
trap and skeet, both the marksman 
and the spectators can see the tar- 
get hit. Til ere is no fooling around 
measuring invisible holes in a dis- 
tant target to see who won. Instead, 
it's the dang of a hit. and the target 
either falls off its stand or doesn’t 
fall, and doesn’t count. Competition 
and scoring arc* simple, and you can 
even make your own targets. 

Siluetas Metaiicas came north 
from Mexico in the ‘tiOs and really 
took hold in the late ’70s. Now there 
an? matches fired in nearly every 
state, and more ranges are utilizing 
silhouette stands than ever before. 

The shooting is special. A homed- 
sheep cutout standing in a heat 
mirage 5QG meters away shimmers 
against the cross hairs of your rifle 
scope. You are standing, firing off- 
hand, and there is no sling to steady 
the rifle. You take a breath, waver, 
let it out, breathe again, hold it, 
squeeze off a shot. The rifle roars 
and recoils. Then comes the clear 
dang of the bullet hitting steel. 
Your coach, watching through his 



Make your own targets 

For high -power- rifle and fong-range-pis- 
tol targets, draw a grid of 2- inch squares 
on a large sheet of wrapping paper Onto 
each square, draw the animal outline as 
shown at left. Once iho profile is complet- 
ed, cut It oui, mount it on a sheel of hard 
steel as specified In t be text, and trace the 
oulline on the metal for cutting. For a 
handgun hunter’s pistol range, transcribe 
the silhouettes in the same way to a grid 
of i-inch squares. Squares ol approxi- 
mately Vt inch on each side will provide a 
grid lor the cutouts for a smallbore and 
rimfire rifle range. Stands for the targets 
should be 2 to 3 feet high so a target can 
fall free to the ground to show a hit. Grad- 
er blade sections can be welded atop 
rengths of 2-inch pipe protected with 
heavy angle-iron to protect the uprights 
Wooden stands can also be used, but 
they'll get shot up quickly. 
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bul’s-eyes for shooting 




Th# ID^ lirch barrel ol ^he 
Auger New Model Super 
Btaichawk .44 Magnum 
makes H ■ real favorite for 
production matches. 



Remington's XP-IOO Singles hot, tJOlt- 
actiort 7-mm silhouette pistol has a 15- 
Inch barrel and Buck Rogers look. 



Introduced last year For silhou- 
ette competition, the Anschutz 
84-MS la a slnglo shol 22 rifle. 



T h om p son Ce nle r 
Contender with ha 
new Wlli tams sights 
comas in choice ol 
15 single-shot sizes, 



spotting scope, has already seen the 
50-pound ram wobble before totter- 
ing majestically to the ground. 

The 10 rams you fire on are the 
farthest, heaviest and most difficult 
of the steel silhouettes in the 40-shot 
competition course. With targets ar- 
ranged in banks of five, you start by 
shooting at ten Vs-inch -steel chicken 
IgalLo or gallina} silhouettes at 200 
meters <218.8 yards), move back to 
the pig or wild boar (jnvelma) at 300 
meters (328.2 yards), then to the tur- 
key (guajalote) at 385 meters (421 
yards), and finish with the 500- 
meter (540,8 yards) ram or sheep 
(borregok 

Competition at all levels 

Not every shooter has a high-pow- 
er rifle, however, or a 500-meter 
range — nearly 5 1 /* football fields laid 
end to end. So the sport has been 
adapted for almost every other type 
of firearm, from handguns to muz- 
zleloaders* with formal and informal 
events for ail levels of skill and 
equipment. Even air-rifle enthusi- 
asts have gotten into the adt T pHnk- 
mg with BBs at miniature rams 
from 50 meters. 

Handgunners were the first to fol- 
low the long-gun enthusiasts, shoot- 
ing at the full-size and full-weight 



silhouettes. But the rams were 
moved in to 200 meters, the turkeys 
to 150, javelin a to 100 and the chick- 
ens to 50 motors— though it takes a 
heavy bullet from a powerful pistol 
to knock over a Vb-inrh-steel chicken 
at 50 meters or a 50-pound ram at 
200 . 

Miniature iron animals turned up 
on 3 AscgIc silhouette ranges for .22 
rim fire riflemen, with the rams at 
1 00 in eters , turkeys at 77, j a v elin a at 
60, and the chickens at 40, Even 
shotgunners now shoot silhouette 
matches. They use 12-gauge rifled 
slugs on full-sized rams at 100 
yards. 

But muzzleloadera fire on a differ- 
ent set of targets. There are crows at 
50 yards, groundhogs at 100, buffalo 
at 150, turkeys at 175 and bears 
rearing up at 200. The bear mea- 
sures 13 inches wide by 35 inches 
high and stands on a 4 * 6-inch base. 
Targets arc made of Vi-inch steel 
plate, and it takes a solid hit from a 
.50-caliber or largei rifle to topple 
one. Hitting high helps. 

Rules are specific 

Special rules govern what kinds of 
guns can be used in each match. 
High -power silhouette rifles, for in- 
stance, require a bore of 6 mm or 



larger and a weight of not more than 
10 pound s d 2 ounces (including 
sights), white the stocks cannot ex- 
ceed certain dimensions. No slings 
are permitted and shooters may not 
wear supportive clothing like tar- 
gets fie jackets. 

The pistol rules separate produc- 
tion arms from the special jobs. An 
unlimited class lets the equipment 
enthusiasts have a free hand, and 
some rifles and pistols can get pretty 
exotic. Single-shot handguns, many 
with bolt actions like rifles, have 
practically taken over the unlimited 
class. These Buck Rogers specials 
may be finely tuned custom guns 
costing several thousand dollars, or 
production items that start at sever- 
al hundred. Many shoot non factory 
cartridges loaded by the contes- 
tants. 

Even shooters using standard ri- 
fles and handguns often load most of 
their own ammo as a matter of cost 
and efficiency. By handloading, a 
high-power rifle cartridge can be 
assembled for about 20 cents and 
with a bullet not available in a com- 
mercial load. Factory ammo can cost 
60 cents a round or more. 

Any shooter who wants to set up a 
range for .22s can order a l /r,-seale 
f^esw *ufr? r-j psoe tipj 
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Boat that hides 
a dinghy in her bustle 



T o get to shore, the crews of larger 
yachts must tow or stow a din- 
ghy. Either way, the little tender is 
exposed to rough weather astern or 
on deck. But now Hunter Marine. 



panel on deck to keep the batteries 
charged and a built-in cockpit com- 
partment for a six-man survival 
raft. Fore and aft of the midship 
salon are staterooms with individu- 



that they can be self-trim ming< 
A prototype has been tested for 
three years. tO.GGO miles and two 
transatlantic passages, and the 
builders claim their Hunter 54 can 




Designed for world cruising with two cou- 
pm a* Ptee for crew, H u ntar 54 comes with a com* 
£**n tin psrtment to alow the dink In the trn nsom. 



FIBERGLASS 

FRAME 



Box 1030 s Alachua, Fla. 326I&, has 
built & 64-foot sailboat for cruising 
with a trapdoor transom that stores 
the dink safely out of sight. 

The reverse-slant transom pro- 
vides a broad boarding platform for 
swimmers, or a landing stage for 
hauling the tender out of the water 
and into its watertight compart' 
merit. When the 6-foot-draft sloop 
anchors offshore, launching the 
small boat is equally easy for a row 
into the village dock or beach. 

Other innovations include a solar 



SOLAR PANEL TO 
CHARGE BATTERIES 



A-FRAME MAST 

COMPRESSION 

SUPPORT 



FORWARD 
C OM PA N 1 0 NWA Y 



AFT COMPANION^AV 
AND STATEROOM 



SUfiVfVAL-RAFT 

STORAGE 



a) companion ways from the deck, so 
two couples can cruise easily. 

A strong fiberglass frame stiffens 
the hull, takes rigging loads and sup- 
ports an aluminum A-frame be- 
neath the mast. Refinements in- 
clude roller furling for the mainsail 
and headsails, which are rigged so 



Dinghy in 

WATERTIGHT 

STOWAGE 

compartment 



sail almost anywhere with speed 
and comfort , — Bill McKtown 
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In-ground 
sandbox 
you can 
build in one 
session 



Soto* •ddhnrfi unci, ley In ■ Hats bottom to 
prevent foil from milting with the Mfld. 



The In-g round box hold* five io eeven 60- 
pOUnd bagi of ilorlllzed, sandbox sand. 



Design permits use of mower right next to 
the eandboM by riding on the eeetae shown. 



S and has always given toddlers 
endless fascination. It provides 
one of the safest playtime activities 
your child can pursue— and one of 
the most restful ones for parents. 

The attractive box shown here is a 
snap to build. Simple in design, it is 
also unobtrusive because ft'* sunk 
flush with the ground. We used pres- 
sure-treated lumber without any 
finish. 

Cut the pieces for the box accord- 
ing to the dimensions given in the 
drawing below. Note that the sides 
are joined with edge-lap (interlock- 
ing} joints. Take the time to cut the 
joints carefully for a good snug lit. 
Your 2^8 stock thickness may run a 
little more or less than IV* in. Adjust 
the width of the edge lap cuts to 
suit 

After all cuts are made, round 
over all exposed edges and sand out 
any rough spots or nicks. This will 
prevent any chance of splintering. 

Dig a hole and lower the assem- 
bled frame into place* Backfill with 
soil around the outside of the frame. 
Then attach the seats. By leaving a 
small space between the seat bottom 
and the ground outside, it's easy to 
cover the box with a heavy-duty* 
plastic dropdoth. Simply tuck the 



doth under the seat edges. This 
helps to keep the sand dry and dis- 
courages use of the box by neighbor- 
hood cats. 

Before adding the sand, install a 
slate bottom. Make sure you round 
over any sharp edges with a coarse 
file .— Joseph R. Proiey and Conrad 
Stowers 
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guard 

structures 

that imprpve 
your view 



Build these handsome outdoor projects 
that will brighten up your landscape. 



O ur roundup of outdoor building projects features 
good designs from across the country. The 
projects suggest a broad range of ways to get more 
enjoyment from* and add to the appearance of h your 
property. Directions for duplicating at! five ideas nro 
given on the following pages. 

Each project adds a new element to it$ netting; The 
walkway and overhead trellis [project No. 1) have a 
dramatic appearance, with clean, sweeping lines. The 
feeling of linearity in the small garden screen (project 



No. 2J is tempered by its miniature size and the small 
Vi * vertical strips interrupted by 4*4 po&to, A 

traditional lattice fence [project No. 31 assume* an air 
of solidarity given to it by its G-ft. height and massive 
ixg posts. The arch trellis (project No. 4 ) and entry 
gate (project No, 5) K both painted white* have a fresh* 
country appearance. 

By making minor adaptations, such as a change in 
wood or finish used, you can modify the projects to 
blend with your existing yard structures. 






A redwood walkway and overhead trail la add drama lo 
this home's entrance amt provide ■ aunbreak for shade 
Ah easy-to-bglld cedar screen servos as a backdrop for 
picturesque plantings and shut* out the world beyond. 

Lattice fence has a dainty took to complement flowers, 
yet It's OulH of materials that will last for years, 
this arch irellla can brighten overt the e mattes t yard, 
instructions for bending the wooden arch are in text. 

A country gale provides access through a tall hedge or 
picket fence and adds a homey touch to the yard entry. 



2 



3 






5 



1 Walkway and overhead trellis 

The walkway-trellis shown on the facing pane leads 
to t he front entrance of a home. Built of trank- n -g rade 
redwood and finished with a clear, water-repellent fin- 
ish (with rmldewcirfe). the structure has a soft, pleas- 
inn, buckskin tan color. 

The frame consists of ixi posts and 2 <6 beams, 
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canted at the ends. Construction heart (all heart wood) 
is recommended for the posts, joists, header# and all 
n ear-ground a ppli ca t io ns .. Con struct io n com mon 
(which contain# sapwaod) is good for decking beams, 
louver# and blocking. 

Set the posts Securely into the ground on a stone or 
Concrete base (see drawing below). Backfill the hole 
with tamped gravel and sand to provide drainage, then 
pour a concrete collar. Floor joists and header# are 
2x0s fastened to the posts, Beams are fastened to the 
posts with J A*7dn. carriage bolts. Note: To avoid ugly 
rust stains, all nails and hardware should be corrosion - 
resistant. Use stainless-steet, aluminum -alloy or top- 
quality hot-dipped, galvanized fastenings. 

Toenail 2x6 louvers to the beams with I0d hot- 
dipped, galvanized nailSi To prevent any chance of 
twist in the louvers, you can fasten 2x6 bridging 
between the louvers at S-ft. intervals, if you like. 

Space 2x4 decking members !A in, apart to allow 
drainage; attach them to the joists with lOd nails, 

2 Cedar screen 

The free-standing cedar screen provides partial sun 
protection for delicate Rowers. Although the treatment 
at top haa the appearance of a roof, the top is actually 
open. It consists of spaced I x4s to allow' the sun's ray# 
to shine on nearby plantings and to provide drain- 
age. 

Secure the posts in footings, ns shown in the drawing 
(upper right). Cut the 2x4 rails, the vertical slatlike 
members and the center 1x4 vertical to size. Lay out 
the vertical members on the rails. When they are prop- 
erly spaced, prehore and attach the slat# to the rails 
with 4d nail#. Fasten the rail# to the posts* 
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To build the top, first fasten the two 2 joists to the 
posts. Attach the edge Ix4s to the joists and to each 
other- Cut the 1 x 4 outboard pieces to length and attach 
them in place. 

3 Lattice fence 

A stately lattice fence {painted white) is one attrac- 
tive way to ensure back-yard privacy. Press a re-trented 
wood is the first choice of material for this and the fol- 
lowing projects, because of its resistance to decay and 
insect infestation. 

If you select conventional lumber, treat the posts by 
filling a o5’tral. drum with copper napthenate solution 
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to a depth somewhat higher than the 3-ft, depth of the 
post holes, Stand the posts in the drum and let them 
soak for a day or two. 

You can treat railings and lattice with a brush-on 
coat of wood preservative. Note: Check the label for tox- 
icity of the preservative. Make sure you select one that 
is intended for treating garden structures located near 
plantings. Later, when the wood is dry* you can finish 
the parts with a quality, exterior water-base paint . 

Cut all vertical parts— 2x8s, ixSs and lattice spac- 
ers — to size- Horizontal members can be cut to suit on 
site. To ley out the fence, stretch a mason's line taut 
between nails gn top of the end markers. (Note: Check 
local codes and ordinances beforehand for the mini- 
mum distance your fence must be from your property 
line.) Drive in markers at intervals where poets will be 
installed later. 

Set the end posts first at the desired height. See the 
suggested footing in the drawing (lower right on facing 
page). Check both planes for plumb with a carpenter's 
level Use a line level with tape measure or rulor to level 
the height of the final end post, 

Dig holes for the intermediate posts. Again, stretch a 
mason's line between nails in the tops of the end posts 



to keep the heights and front edges of intermediate 
posts in alignment. 

Cut and attach the bottom 4 *4 rail and the upper 2*4 
rail. Cut lattice strips, test fit and mark lattice place- 
ment on posts* then prebore holes. Spacer blocks can 
help you gauge lattice placement. Attach vertical lat- 
tice spacers to the posts. Cut and attach the vertical 
1*8 facing board to the spacers and end lattice. Com- 
plete by attaching the top 2*6 rail. 

4 Arch trellis 

Both the trellis and the gate which follows can be 
built of pressure-treated wood; or you can treat regular 



lumber, as previously detailed. The trellis and gate can 
be finished with exterior water-base paint for long- 
lasting results. 

Cut required parts for the trellis as shown in the 
drawing below. The top arch is made by cutting V- 
shaped notches ¥e in. wide by 2Wi in. deep into the arch 
members. Cuts should be spaced on 3¥i4n. centers and 
at 85 c angles, Soak these two spines in water until their 
62VHn, lengths can be herit without splitting. 

Join the arch members and trellis posts with half-lap 
joints, waterproof glue and wood screws. Temporarily 
brace the setup to prevent movement until the glue 
dries. Fill in any enlarged notches with sawdust and 
waterproof glue or Waterproof wood filler* such as Plas- 
tic Wood, 

Using a posthole digger, install the trellis posts in the 
ground. The smaller the hole diameter, the easier post 
placement and backfilling will be. Attach horizontal 
cross members, making sure they are evenly spaced 
and parallel. Sand wood filler smooth and paint. 

5 Gate 

The gate has an arched member (upper rail) that is 
bent in a manner similar to that used for the trellis 

arch. Consult the drawing 
to note the differences In 
dimension and technique 
before you begin work. 
Keep in mind that both 
gate posts, particularly 
the one on which the gate 
is hinged, receive consider^ 
able stress. Do install the 
sturdy footing shown. 

Keep the posts parallel 
and plumb while pouring 
concrete. Diagonal braces 
nailed to stakes will help. 
You can bend the arched 
rail as shown* However, 
you can also cut it, along 
with the diagonal and low- 
er rail, from exterior-grade 
Vi- in, ply wood if you fill the 
edges with Plastic Wood 
and apply paint. 

Begin by cut t ing t he ver- 
tical gate slats at least l in, 
oversize, except for the 
two end slats; then round 
the tops and sand to a uni- 
form contour* Cut the bot- 
tom rail to size; then nail 
the two end slats in place 
with 6d hot-dipped, galva- 
nized finishing nails. Turn 
the assembly over and tack 
on a temporary brace to 
stabilize the tops; also add 
a diagonal brace after the structure is squared. 

Turn the assembly back over and nail the arched rail 
in place, Now r space the remaining slats evenly on the 
assembly, attaching them to the arched rail first. This 
will ensure that the same reveal above the arch occurs 
throughout construction. 

Next, position the oversized diagonal. Remove tem- 
porary braces and trace the angle cut on the bottom of 
the brace and the curved cut where the brace intersects 
the arch. The brace should fit snugly. Nail it to the slats. 
Attach blocking on the two end slats before boring for 
top hinge and latch. Finish the gate before hanging it. 
^Penelope Spangler, A&sistant Home and Shop Editor 
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You can be 
uour own 

landscapes; 

architect# 



Jf 1 Make an accurate, d'l- 

men stoned drawing of yard 
jsp and hou*e on graph paper, 

2 Add as much d*L»l l as 
^ posaibhe, such as location 
ot existing plants, the palio 
3T&3 and yard structures. 

3 Tract over drawing on tracing 
paper; don't add the measurements. 



A dollar s worth 
of paper can save 
you hundreds in 
landscaping fees. 



4 Moke one or more duplicates of the 
Ir^clng And dfSw in future projects. 
None plans for laying concrete. Install- 
ing sprinklers and planting shrubs. You 
can u« this plan to workout the snags, 
before you begin the actual landscaping. 



mi c:m make // 

I your own lantl.se ape SfC 

plans, even if you can't 
draw a straight line. The 
key is to draw preliminary plans dtf^i 
graph paper, where the hard part — making 
right angles and measuring off areas — is 
already provided by the squares 

You'll need both graph and t racing paper; 
they're available at stationery stores. Buy 
graph paper that has 8 or 10 squares per 
inch, and a good -quality tracing paper. 

Make a rough sketch nf your house and 
grounds, that is, a ‘'floor plan ' on scrap pa- 
per, so you’ll have a place to record the mea- 
surements you make. After walking the 
grounds and taking strategic measure- 
ments, you are ready to begin 

1. On graph paper, make an accurate 
drawing oFyour house and yard to scale. For 
example, let one square equal 1 ft. Include 
dimensions on the drawing. These bound- 
aries are reference points for the plan. 

2. Draw r in the details. Note windows 
and doors, existing plants, outdoor struc- 
tures and overhead obstacles such as tele- 
phone lines. The more detailed you make 
the drawing, the better your planning aid. 

3. Copy the drawing on tracing paper, 
eliminating dimensions. This is your mas- 
ter plan. 

4 . Run the master drawing through a 
duplicating machine and use the copies to 
draw in future projects Planning your pro- 
jection paper first w r il I help you avoid plant- 
ing a tree under a telephone wire or in front 
of a window,— A ndrew Mouck 
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To help you locus On the details necessary to make 
your drawing a valuable loo!, here's a beginning list 
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N ot long ago. the wicker chair pic- 
tured below was in sad shape. 
We wondered if it could be repaired 
and, if it could, whether we could 
show do-it-yourselfers how to repair 
their own wicker chairs. 

The answer to both questions is 
"yes. 1 * We contacted David Alford, a 
wicker craftsman in Mew York, who 
put this chair back into shape in loss 
than eight hours. The steps he took 
follow. With perhaps $10 worth of 
materials and some patience, you, 
too, will be able to convert a wicker 
wreck into usable furniture. 

First, buy reed anti cane that 

fpfcasg turn <o page Tajj 



How to repair 

wicker the way 
experts do 

A master craftsman shares his secrets 
for making old furniture look like new, 

by John Ingersoll 
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We ve designed a back-yard furniture suite based 
upon the familiar park bench of yesteryear 

By Rosario Capotosto and Harry Wicks 








S tarting with the familiar-looking park 
bench. wttW created an original patio 
turn i tun.' set that home craftsmen can du- 
plicate. Fora look of sheer elegance, we used 
oak for the wooden slats: the metal portions 
of the pieces are fashioned of 3/16 by M/2- 
irv. hot-rolled mild steel - a metal that you 
Cun work with. 

The Set Consists ol a bench, tw o chairs, a 
dining-sized table and a plant stand. The 
furniture is comfortable to use, easy to make 
and relatively inexpensive - in short, a nice 
project for a w eekend. workshoppor to tackle. 

ff you hove never worked with and bent 
met&J before, you needn’t be concerned. The 
fabrication procedures we have worked out 
have beep especially tailored to meet the 
needs of a banning metalworker. Alt the 
boAdina ij dpne'with simple, homemade 
jigs,. Plans fur making the jigs and infur 
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motion on using them are given on the Ini- 
Itmihg page*. 

I’hi 'Mk shttsyro iT/JiVin thick i list ;is 
thi ■ wikxI comes I mm [lit.- Juju tn-ry uni You 
Viin bui thi' metal ,j t a Incut iron-supply 
Jniuse. wHdmg shop vi from .in umamcn La I 
. iron w»rk< r Whoa you >ni v thi: metal strips, 
unku ceetain you 'specif \ utitestwl because 
anything that it tougher won’t band readily 

in thejigS Wff have lie signed 

lb.Hi.vtj uo estimate .»f what the inaferfoiv 
far the fyfnllute should cost you di difficult 
tusk in these times of almost daily price 
changes t. the park bonch and table shown 
icdsi, ajiproxiitmtely 935'VPcH to produce, 
teach afwr ram Jibont sifl ic^s Thp plant 
!*tnhd , nn he built for g/xter All pi ices 
cpn, vary somew r hut depending upon JtreA, of 
roui>c. / 1 „ . ■' ’*■ ' 

* ^ t * , 
Where io start 

Urgin by making the rhrjr boot ling jigs 
shown. “Dig curved sections can be cut with - 
either jig. lucid or sabre sow* If. do ring t Re 
i-uttifiic. x nr^v [wimps urt- cut ..frPhthfe* 

»il \iv m.ikp oTl^in you smoti th th^iri 




using a rasp and sandpaper— ot you 
will transfer the bumps to the met- 
al. 

Use a strong hinge 

The long right-angle bender is 
made with n door hinge mounted 
bark aide up between two length* uf 
2x4 stock. It h very important that 
you select a strong hinge. While 
developing the prototype jig, we dis- 



covered that, the quality of several 
unknown- brand hinges w b hh poor: 
They fractured behind the knuckles 
when subjected to the force that \v:ih 
required to make the bends in the 
steel. 

Stanley 1 * Wa x 3 J /?Vm round 
corner hinge, N T u. 753, worked per- 
fectly and is the hinge that we rec- 
ommend. 

If you have trouble obtaining this 



one. you can substitute Stanley's 
N T o. 742 or 741. 

The latter is the one that is most 
commonly available. All three are 
made of the same high-quality tough 
steel. 

Hebore the two outer holes in each 
leaf to permit insertion of 
bolts. Attach t he two-knuckle leaf to 
the shorter length of 2x4 ( as indi- 
cated in the drawing. 
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The bench 

Cut a strip of * teel 38 in. long to 
form the front-leg/seat section. 
Make a grease- pencil mark 2 ! 4 in. 
from one end. Place the mark over 
the center of the hinge. Clamp the 
strip to the long 0X4 together with a 
piece of Va * IVt x 5-in. steel {or use 
two pieces of scrap %*-in + working 
stock). Place this hold-down block Yt 
in. from the bend mark. Clamp firm- 



ly, close to the hinge, then lift the 
jig's short leg to form the bend. 

Next, bolt the two sections of the 
leg/seat formers to a scrap board. 
Place the strip against the lower sec- 
tion , position the mating block, then 
squeeze with clamps. With the 
clamps in place, bend the strip 
around the corner by hand. Do not 
form the seat curve yet. Instead, 
make a mark for Ihe small radius 



bend at the end of the former-block, 
Remove the strip from the jig and 
place it in the hinged bender. Locate 
the mark 1 in. from the center of the 
hinge (toward the long 2*4) and 
make the bend. Return the atrip to 
the curved jig, and use clamps to 
form the seat curve. Centerlines 
marked on the jig pieces will aid 
alignment. Note that the fixed sec- 
tions of the jig are positioned at an 
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1 To make amalhradlus banker, attach a 
hlnga, upside down, between 2x4a. Two- 
knuckle laaf goes on short 2x4. 



r 




4 The alrlp Is further bant around The 
comar by hand. Bm aura that you heap tha 
strip's edge flat against the worfcttOto. 




7 Return the strip to the contour |Jg, then 
apply pressure Ivy squeezing the clamps to 
complete Forming the atrip. 




10 Drill holes In tha uprights, than damp 
all pie ce s together to marie the hole loca- 
tions in the abutting pJeces- 
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2 Clamp atripto be b*nl between the hinge 
and a steel hold-down block. To ensure a 
true bend, use a wood guide strip, 




3 Squeeze mating curved blocks together 
to make leg's Front contour. Small bend at 
end la formed while alrlp la straight 




I M 

S Hold strip agslnat former blocks, then 
mark the block and, Temporarily remove 
the strip and transfer It to the other jfg. 




S Clamp the armrest-former Jig vertically 
lo worktable. Uee a barclsntp over the high 
apoi to prevent the block from lifting. 
Remove me clamp after th« bend Is started. 
Grasp the atrip low, m shown. 




11 Paint tha metal trims and boh heads 
before assembly. Attach lags to base, then 
Insert the slats- Arm male go on fast 




6 Nett, make the email radius bend. This 
view shows why the seat contour must not 
be bent uirill this operation la completed. 




9 Use s strip of plywood and two saw- 
horses to fashion the largenedluB, gentle 
curve for the rear legs of the bench. 



exaggerated angle to each other. 
This allows for spring-hack. 

A full-size sketch of the side view 
of the bench ia helpful for checking 
bends. Use the eh Larging- with- 
squares method to make the draw- 
ing. 

To make the lower brace, u&e a 
strip 23 in. long. Mark bending lines 
2^4 in. from each end. Center the 
‘mark over the hinge knuckles, clamp 
and make the bend. 

The back upright is bent freehand 
because a jig of appropriate size 
would waste quite a bit of lumber. 
Use a 34 -in. length of stock. Make 
the small-radius bend first* then 



place a strip of Vi x 2-in, plywood 
over the metal and put It over two 
sawhorses. 

You should apply downward hand 
pressure at the center to obtain an 
even curve. Check the bend against 
the drawing. 

{Note,' This “jig“ is more trial-and> 
error method than actual jig. For 
example, you can coax the curve 
required by moving the horses clos- 
er together and shifting the atrip 
accordingly. The point is. you should 
only exert a small amount of pres- 
sure at one time; be sure to check the 
curve against the drawing frequent- 
Ly, as well.) 

The armrest is made with a 25-in , 
atrip, Before forming the large 
curve, make a bend mark 3 in, from 
the other end. 

Then clamp the armrest forming- 
block vertically to the work table 
over a piece of scrap strip. Slide the 
end of the work strip into the gap as 
shown in the drawing on page 96. 

Use a bar clamp over the high 
point of the jig to hold it down during 
the initial phase of the bending. 
Bend the strip upward by h and „ then 
remove the har clamp and continue 
the bend. Transfer the piece to the 
right-angle jig and make the email- 
radius bend- 

id ark the uprights for hole loca- 
tiona* then center punch and drill Vi- 
in dia. holes. Clamp the lower brace 
and armrest in place to accurately 
mark aligning hole centers. Scraps 
of wood the same thickness as the 
slats should be used as spacers when 
damping the armrest in place. 

Cut the wood stock to length, then 
rip to the necessary widths. Highly 
water-resistant plastic resin glue is 
used to join the 2-in. strip to the 
front slat and to make the base 
feet. 

Apply metal primer and two coats 
of satin finish paint to the metal 
before final assembly, Krylon prod- 
ucts will do the job; they are tough 
and quick dryingi Also paint the 
bolts and screws for attaching the 
wood before final assembly. 

To obtain a Lasting clear finish to 
the wood, apply three coats of a qual- 
ity weatherproof topcoat such as 
UGL Imperial ZAR. 

Planter 

The legs for the planter are 
formed using the same jigs as for the 
bench p except the second part of the 
forming jig is not used. Since the 
legs cross over each other at the top p 
one set of legs is made slightly 
longer to make up the offset. This is 
accomplished by making the small- 
radius bends for the feet of differing 
dimensions. 

Make a mark iv? in. in from each 



end on one strip and IV* in. from the 
ends on the other. Place these marks 
over the knuckle of the hinge and 
make the bends. 

Position and clamp the strip in the 
curve-forming jig so the corner of 
the small radius is 1 in. from the bot- 
tom end of the jig, 

You should take up on the clamp 
to form the curve, then make the 
upper bend by hand while the strip 
is still clamped in place. Drill a hole 
for a Vi x 1-in. bolt through the top 
center of both pieces. Also drill holes 
for Va x iVfi-in. lagserews in the 
feet, 

Cut the top from a piece of 11 v^ 
m.-wide oak stock. Bore a blind V*-in. 
hole % in. deep in the bottom center 
to allow clearance for the bolt head. 
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The legs are secured to the top by 
bridging 3 -in, mending plates over 
each leg section. Use two Vi*-in.- 
thick wood strips, nailed in place v to 
shim the gaps resulting from the 
overlap. The base is made with two 
pieces of stock as shown. 

Table 

A different forming jig m required 
for the table Jogs- Make it by cutting 
an “S” curve through a 24-im piece 
of 2x8 lumber as shown. 

Cut two pieces of strip 98 in. long p 
then make marks at 2V* in. and at 29 
in. in from each end, 

You form the bends for the feet by 
setting the 2'4-in, mark over the 
hinge knuckle. Next, place the strip 
between the formers so the 29-in, 
mark lines up with the top edge of 
the blocks. Use two clamps to form 
the curve. With the damps still 
engaged, make the upper bend by 
hand. 

Four 28-in. lengths of steel are 
required for the table brace s. To 
make the lower horizontals, make 
bending marks 2^4 in, in from each 
end; place the strip with the mark 
ovorthe hinge knuckle and make the 
bend. 

The curved braces are made using 
the chair-leg jig and a vise. Start by 
making the right angle bends 2Y* in. 
from the end. Then place the small 
bent end of the piece in a vise and 
make a slight return bend by hand. 
Form the sweeping curve in the 
chair-leg jig, using only the larger 
section. Clamp the Hat end of the 
atrip against the convex portion of 
the block and make the bend by 
hand. 

Note that throughout the various 
projects the angle of the feet will 
have to be fine -adjusted after the 
curves have been formed. Secure the 
pieces in the vise and bend by trial 
and error to get the feet into the cor- 
rect plane. 

Bore the holes for the bolts and 
screws as indicated in the drawing, 
then cut the wood to size. 

The next step is to connect the 
braces; now lay out the tabletop 
slats on the work table, bottom side 
up and spaced V* in. apart. Place the 
metal frame onto the slats and mark 
the center holes for the carriage 
bolt*. 

Be sure to prime and paint the bolt 
heads before installation. Also var- 
nish all surfaces of the woodwork 
before assembly. 

Chair 

The chairs are made in the same 
manner as the bench, but with the 
armrests excluded. Also,, the stiffen- 
er strip under the front slat is not 
required. ME 
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HOW TO REPAID WICKER 

fQantftiugtf (torn papa S3j 

match the mjssiflg strands. Several 
wicker suppliers are listed at the end 
of thiB article, iVofe: Wicker is an 
inclusive word that refers to rattan 
(a tough vine considered tops as 
wicker), bamboo, willow, buri from 
the back of palm leaves, rush from 
cattails and fiber rush, which is 
twisted kraft paper. 

Repairs are often made with stur- 
dy rattan reeds and cane* Reeds are 




Some helpful tools of the trade Include 
(from loti to right): upholsterer's hammer, 
need l e n ow pliers, bent-nose pliers (good 
for getting In batmen reeds), wire cutters, 
razor hnhs, nen ow-blsde chisel, screwdriv- 
er and liquid hide glue. 




To rslee end fasten a sagging seat, bore a 
hole In the leg end seat frame and secure 
parts wtlh » wood screw. The wicker repair 
that follows reinforce# the joint. 




Work the read through the arm end pull II 
taut from be tow. Then dip the tall of the 
reed. The position of the end*, as shown 
hare, la vital to the chair design, 
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range from V» to V* in. dis. They're 
sold by the pound at §5 to Jfj each. 

Cane width is measured in milli- 
meters (25 M mm to the inch). Wrap- 
ping cane ranges from lYt mm (Vi* 
in.) to 6Mi mm (V* in.), if you send a 
sample of the old material when you 
order, some suppliers, for example, 
H.H. Perkins Co., will try to match 
it. 

Before you begin work, soak the 
reed and cane in water for 24 hours 
to make them supple. Also, sponge or 
hose down the piece you want to 



Tha wicker specialist begins repair by wat- 
ting down tha old wteksr with s sponge. 
Meanwhile, coils of naw rattan are soaking 
In water so they will become pliable. 



Work the aharpanad read and through tha 
arm, pull It teut and crimp It with needle- 
nose pliers at the point where It appears 
above the arm. Keep crimped with pliers 
and band the reed Hi a U-shape. It le new 
reedy to reinsert through tha arm. 



Tha undipped read ends at the bottom of 
the completed crossing will become a part 
or the skirt design. These band back to 
match the direction of the skirt rim. Mots 
that the undipped read end# overlap two 
course* and tmdariap two courses. 



Choosing round reeds the same size as 
those in the crosshaichlng on the side ot 
the chair. Alford will weave the top ends 
into the arm braid. Mere, tha aherpanad 
reed and Is inserted, ready to be woven. 



Attar crosahatctilng la restored, crimp the 
reed nearest the leg m a Y-ehap-e and nail It 
to tha lag. You will cover the nail later, when 
I he leg la wrapped with cane. 



full rounds, split half-rounds or flat 
oval. Rounds and half-rounds are 
used to weave chair arms, chair- 
back rims and areas where a thick 
weave ia needed for a little extra 
support. 

Cane is flatter. Cane and flat oval 
reeds are used to wrap chair legs 
and cross-supports: cane is also used 
to weave seats. 

To prepare your purchase order, 
measure the diameter of the reeds 
and the width of the cane in the dam- 
aged areas. Reed sixes for weaving 



Before renovation, the tagging teat and 
broken braid ot ifiit chair would have led 
many to tow It into tha tiaeh. However, 
■killed workmanship extended It# lifetime. 





repair (or stick it under the shower 
for 10 minutes}. 

Study the weaves and braids care- 
fully. When you begin work, cut, 
wrap, weave and dip the reeds and 
Cane as shown here. Nail sparingly 
to secure the end of a long cane wrap 
or the last reed in a braid. Use small 
flathead tacks. 

Use clear liquid hide glue to secure 
the wedged reeds. Apply It after you 
finish an area H or after you've com- 
pleted the piece and made all final 
adjustments^ 




As new reeds are woven Into the skirt, the 
rim begin* lo thicken and the skirt pattern 
begins lo develop some shape. 




Any missing needs fin the beck rim weave 
are replaced with short reed lengths. These 
are backed into the weave, crimped, bent 
and then pulled back through the braid. The 
ends should be dipped from below rim. 



When the glue and damp reeds dry, 
paint the restored wicker with poly- 
urethane or any other quality, fast- 
drying spray paint. Use a power 
sprayer or spray paint in a can. 
Where the weaving serves as the 
base and the glue secures the weav- 
ing, generously applied paint acts as 
a sort of "glue. 11 

Once a year, resoak the wicker in 
water for S or 10 minutes so it won't 
become too brittle. If it p a used out- 
doors, let the rain soak it. Store 
wicker indoors in cold weather. EH 




Thro* fwh reeds are backed Into Che braid 
of the skirt rim. The brild pattern Is simple: 
ouislde strand over center strand, then Bih- 
ar outside strand over center strand. But 
note that the strands are woven under a nd 
over the vertical reeds. 




It you wall until repairs are completed 
before applying clear liquid hide glue, you 
can make corrections to rattan, H needed. 




Decorative leg braid la woven with 10 strands handled In pairs. First, the outermost pair of 
strands on one side overlaps the two adjacent Inner pairs I photo above, left}. Next, the 
outermost pair on the opposite tide overlaps two adjacent pairs (above, right). Repeal. 



WICKER SUPPLIERS 

Cane & Basket Supply Co. i£B3 South Cochran 
Are., Lot Angelet, Calif. 60019 
Altwn Conflantine end Son Inc . 3060 Easlchestflr 
flo., Bronx. N Y. 1 0461 ; catalog, f l 
Craftsman Wood Service Co, 1735 Comand ct. 

Addison. Ill 60301; catalog. SO cent*. 

The Otto Gofdau Co . S3 WalF St.. New York. N Y 
10005; catalog, (roe, 

Newell Workshop. 19 Blaine Awe.. Hinsdale. Ilf. 
B05£l ; Oroohufa. free 

Peerless Railed. 45 Indian Lana E , Tcwaoe, NJ. 
07062; catalog, free. 

The H M Fwkirw Co , 10 South Bradley Rtf , Wood- 
bridge, Conn. 06525: catalog, raeddatt book. ft. 
Vetef ana Caning Shop, 5S0 W6?i 3*rh St.. New Yorii, 
NY iQOOt. leaflet, free 




Alter finishing the hrald-end-weave design 
for the skirt, clip the reed ends that poke out 
from below the braid. 




A leg la re wrapped wHh cane strands* A 
double wrapping gem around the V-shaped 
reed at the point where It abuts the leg. 




When nearing the end of lira braid, double 
back the last two pairs, working them 
beneath the braid, ao alter they're clipped, 
no end* will show on the finished work. 
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THIS IS 
A STICK-UE 



DAP Panel Adhesive is the quick 
iiifl easy way to stick up wood paneling; 
diy wail and trim Also perfect for 
replacing roof shingles, and 
installing stair treads, risers, subtlooring ■' \ 
and thresholds Bonds solidly lo 
wood, plaster, sheet -rock and metals: ft 

Long lasting , Heatproof . Waterproof, 
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small pieces of rock put under pressure in a laboratory. 
Now, questions begun to fly. Why did he feel he could 
extrapolate from a single, solid piece of rock to the sep- 
arate plates in the earth in Peru? Why hadn't he pub- 
lished anything to show how he had arrived at his pre- 
dicted quake dates? And what did the equations he 
Hashed at the council really prove? 

The press conference hosted by the council the follow- 
ing day was devastating to Brady's prediction. “None of 
the members of the council would have serious reser- 
vations about being present personally in Lima at the 
times of predicted earthquakes ." the council's state- 
ment read. 

No scientist we interviewed was happy with the hear- 
ing, “It wag a very difficult and unhappy situation/ 1 
Allen said, "and not the way science is usually done." 
Among other thorny problems: What if there is an 
earthquake in Lima this month? The area is active, and 
might let loose, even if Brady's reasoning is wrong. 

"I don't like this idea of telling people their predic- 
tions aren't valid/ 1 Allen concluded, "because you stick 
your neck out about as far in one direction as they do in 
the other." Brady could not be reached for comment 

Electronic ears to the ground 

The job of predicting — or judging predictions — cre- 
ates novel public relations problems for scientists unac- 
customed to notoriety* if not fame. The real work of pre- 
diction, though, goes on far from the public eye. in labs 
and libraries, computer centers and desolate field sta- 
tions. Often, the scientist's primary job Is to wait, 
mechanical ears to the ground, for the fruitful moments 
when the ground begins to shake loose useful data. 

And sometimes, the wait is more prosaic still: for 

[PfeRse ibrniti page ?05f 



HOW SCIENCE FORECASTS KILLER QUAKES 

fCtonf.ftusd from paoti f3j 

underground rock. The approach, however, was a little 
too simple. After a few initial successes, researchers 
discovered that the Russian system didn't work very 
often. 

Probably the most famous and controversial predict 
tion in recent years was the theory of Brian Brady of 
the U.S, Bureau of Mines and William Spence of the U.S. 
Geological Survey. They announced that two immense 
earthquakes would occur on the coast of Peru at about 
the time you're reading this. As concern grew in Lima 
earlier this year, a relatively new committee, organ! sed 
by the LLS. Geological Survey, met in a windowless 
auditorium in Gulden, Colo., to give Brady and Spence a 
hearing. The assembly's purpose was to ascertain 
whether the prediction was sound enough to justify the 
alarm that had spread throughout Peru. The grim hews 
had reportedly caused some Peruvians to plan to move* 
and had prompted civil defense agencies to stock up on 
body bags. 

During the first day of the extraordinary session, the 
II. S. National Earthquake Prediction Evaluation 
Council, chaired by Clarence Al|en t proceeded gingerly, 
Brady — chief spokesman for the position he and Spence 
held— presented hours of evidence. He got a pillow-soft* 
polite response from the blue-ribbon group of a dosten 
scientists facing him. 

"I laid down a heavy hand on the committee/ 1 Allen 
told us later* “saying, ‘This guy's got to be given a 
chance to talk* no matter how much you want to barge 

’ I 5P 

III r 

The following morning, though, the committee began 
to open up. Brady had based the prediction on studies of 

1 02 POPULAR MECHANICS 




iwciMmor 



■/tnic 



WINDOW 



DAP Acrylic Latex is one of 
America's favorite caulks. It > 
qoesoneasy. Dries fast. Lasts fm 
a long time, And it 



comes 
in a choice of 6 decor- 
matching colors as well as 
white. So, you can cut fuel 
costs by filling gaps around 
windows and doors, or 
joints between siding and ^ 
masonry, and be crea- 
tive at the same time. M 
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Install your own 
spiral stairs! 



Handsome and dra mailt 
Space-saving and rugged. 
Complete msErirclians included. 
No special 5 kails or [a oh needed 
Send 50t Tor brochure; 
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we you e^ery step of the way. 
Wo experience necessary. 
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FREE 
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MAGAFILES 

& 

SEPARATE INDEXES 



SEND YOUR ORDER TODAY! 

ffafte Cfcccfc or Mo iwf OrdcrPayabk to Pofmiar Jfnkwila 

Plnsc illiTi" Mirer In f.nif nwk i Fnr iVIlti'pi 

POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY’ 10101 



Price for 1 Magafile, 
$2 95 



Indexes 
for the years 
1975-1980 
are here! 

m 

Find the answers to your 
shop, home and car 
problems faster than ever 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years, 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance , shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is $2.25, 



Price for 2 MagaOles, 
$2,75 each 

Price for 3 or more 
Mag&fiJes, $2,50 each 



No more untidy shelves or magaxines 
stacked on top of each other . 



POPULAR MECHANICS MAGAFTLES will help you keep your magazines and 
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 
Magafile U> keep a year's supply of PM issues neatly together, The MAGAFILE 
stands alone with all twelve issues intact! Line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will rwvivii FREE self- 
adhesive labels covering the 
years 1975 through 1984. 

Peel off the year required 
and place on appropriate 
PM Magafile, Turn the 
Magafile any way you 
choose. Place the year on 
the side that's convenient 
for you. Expose all the 
magaxines on the shelf, or 
keep the solid side in view. 

It’s your choice! Either way 
you’ll have a valuable, 
convenient and very 
attractive reference library. 
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What s the extra ^ 
In Calvert Extra? s 



Sacks wants to install sets of seis- 
in ometers at 15 remote sites in cen- 
tral Peru- The seismometers them- 
selves are basically simple devices. 
They're little more than a magnet 
suspended near a coil in a casing 
that's about the si te of two beer 
cana p laid end to end. When the 
ground jiggles the magnet, the cur- 
rent resulting in the coil flows 
through measuring instruments. 
The greater the tremor, the greater 
the current. 

Each of the stations would feed 
seism ometric data into microwave 
transmitters, powered by solar pho 
to voltaic cells. A central station in 
Lima would snare transmissions 
and feed them to a computer pro- 
grammed to recognize earthquakes. 
Sacks' goal: to store away enough 
data on the location and size of small 
quakes to recognize the kinds of pat^ 
terns that might permit the predic- 
tion of a major event. 

Other gear developed to foresee^ 
b the seismic future costs little^ 
t more than the price of a fei 
L feet of sewer pipe. For the^ 
k past five or six years./" 
Robert L. 

Fleischer of GE’a 



KELLER QUAKES 

/CpntircirgQ frt°n IQg? 



Physical Chemistry Laboratory 
has been measuring changes in the 
flow of radon gas from Earth. He has 
detected tantalising signs of a pos- 
sible relationship between this flow 
and underground strain. 

Radon is a colorless, odorless T 
radioactive element* which is re- 
leased by uranium and carried in 
air, Fleischer’s theory is that strain 
in one part of the earth — th e bu i id up 
of pressure as plates snag before a 
quake- — can increase strain hun- 
dreds or thousands of miles away. 
And that can either squeeze radon 
from the ground or, at least, change 
its pattern of release. 

Fleischer's monitoring stations 
consist of plastic cups (used commer- 
cially for packaging candied fruits) 
each buried about 60 centimeters 
deep in a protective shell of sewer 
pipe. At the closed end of the cup, a 

turn ip gij jw 



funding. L Selwyn Sacks of Washing- 
ton, D.C.'s Carnegie Institution, has 
hie own ideas about Peru. When we 
interviewed him, he was awaiting 
more than half a million dollars in 
funding to carry them out. 

Unlike Brady, Sacks contends 
that there are insufficient data 
right now about low-level seismici- 
ty— minor earthquakes — to discern 
a pattern in Peru, “We've set up seis- 
mic-monitoring stations, about 15 at 
a time, for certain periods, in 1965, 
1969* and 1971/ J he said. “But not on 
a continuous basis. Certainly a large 
earthquake is due. Whether we've 
got one year or three years, I don’t 
know, but youVe got to start some- 
time. You must have stations in 
hard-to-reach places — in the jungle 
and mountains.” 



small batch distil ling. 

A painstaking process that 
reta ins only the s moolhe&t 
part of the whiskey. Taste 
Calvert Extra: The Soft 
Whiskey. You'll agree our 
small hatch method te 
worth the extra effort. 
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Stroke o! genius. 

Give your got a professional touch-up. . . 
without a second thought. 
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PM.® Ml 

WTO SPRAT 

TOUCH-UP 

DUPLICATES 
ORIGINAL CAR COLO : 
FAST DRV 

HEUTSB llljiwifc: 

BIPWWfSDiUtMCRIU* 

'Atf.- ipr BH > ‘ , 

^ 4V T^WH Cfl ’Jl ^ 



Because with Dupli-Calor touch-up point, 
you can match your car color exactly It 
comes in Brush-tn-Cap or Auto-Spray And 
best of all, anyone can get beautiful results, 
fust ask your automotive supply store for 
Dupli-Color's 'How to Spray Away Scars 
on Cars' booklet. Now you don't have to 
be a genius to perform a brilliant 
touch-up. 



WPUCOLOR 



$ Du pi i 'Calai Prod ud s , 3EQ l Nichdos Souk vad 
Elk Crave ViSJagt. lilEvwii 643007 




lYNCHBUrg, 

ImEWAKE&GCNERAL STORE 



42 Main SI., Lynthturg. TN 37352 



JACK DANIELS 
FIELD TESTER CAP 

This is a comfortable sportsman's billed 
cap Black mesh (air cooled) and adjust- 
able to any she head, with an official 
"lack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations 
My $5.25 price includes postage 
and handling. 

S*cid check, incnrv order or use * merrcen Eiprfis. 
Vnj or Hiller Charge, inctudifi iU number* jod 
> lignitufe. [feniiesMs resNfenfe add 6% sales fcii ) 
For j catalog lull pE aid Tennessee il?ms and 

j JjQh Oifl id's memorabilia. send Si 00 to 1-ht ithore 

l address, tslephone i$]S-?5$-?lS4 

k. _ a 




PRPYlDfS 
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tllorKenes. Culling 
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PROTECTS AGAIKST MOISTURE 

CONCRETE - WOOD - STONE 
MASONRY- BRICK - CANVAS 



KILLER QUAKES 

{Continued from pagp. fQSJ 

small patch of clear plastic is sensi- 
tive to the radiation radon emits. 
The hardware coats no more than a 
few dollars. 

Reading signs In the past 

Looking into the future, for other 
scientists, means probing; the past. 
William McCann p a researcher at 
Lam ont- Doherty Geological Obser- 
vatory of Columbia University in 
New York, was browsing through an 
old tome one night in the observato- 
ry^ library when he found a nugget 
of information about Alaska's seis- 
mic history. Buried between the 
worn, purple covers of a 1 91 2 Geo log- 
ical Survey report were some star- 
tling narratives of a violent earth- 
quake in 1900. 

"Heavy earthquake 2:17 a.rm/* 
one account began, "The vibration 
was so strong, it broke loose from the 
walls of the office a case of drawers 
and threw them across the room; a 
man sleeping in the next room to me 
was thrown from bed- 1 would have 
suffered likewise had ] not caught 
myself. The cattle got scared and 
ran and bellowed; the dogs howled; 
the natives got scared and left their 
homes, believing the world was at an 
end, and ran to the church. IP 

Accounts like these have helped 
McCann and others create a kind of 
seismic road map (see page 73) of the 
boundary between plates, with 
warning signs over potentially haz- 
ardous sections. 

These danger zones are called 
"seismic gaps." In a theory now 
backed by growing evidence, these 
gaps are segments of plate bound- 
aries where large quakes have 
struck in the past — as evidenced by 
narrative accounts like the one 
above— but where there has been no 
seismic activity within 30 years. 

Simply identifying these ominous 
gaps, where strain may be growing, 
does not yield a hard prediction- But 
it can help experts develop a fore- 
cast, specifying a general location 
and rough time frame. 

One such gap, for example * was 
identified along 320 kilometers of 
Alaska coast in 1971 by scientists 
John Kelieher, Lynn Sykes and Jack 
Oliver. A large quake struck the 
region in 1972, and another in 1979. 
But large sections of the designated 
coast remained quiet. Researchers 
foresee more trouble in the gap. 

Every one of the researchers we 
talked to wants to be there, manning 
the gaps, measuring the violent 
rhythms* collecting the data on 
which life-saving predictions rest, 
when the next big one hits. Iff 
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Aftate for 
Athlete^ Foot 



With the medication 
doctors prescribe 
IQtolover 
that in Desenex. 

Aftate kilts athlete's foot fungi 
on contact. It contains Tolnaftate, 
a most effective medication 
against athlete's fool, and it’s 
available without a prescription. 

Aftate speeds healing of raw 
cracked skin and helps prevent 
reinfection. 

Doctors prescribe the medica- 
tion in Aftate 10 to 1 Over that in 
Desenex. 
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NEW COMPUTER ANIMATION 

fConSnierf from mob H6J 

considering this type of work for 
movies, rather than building expen- 
sive sets or elaborate models. 

The numbers game 

It doesn't matter whether the fin- 
ished product will be a TV station's 
call letters floating ethereally in 
s pace* or a s t arshi p fl ash mg through 
the sky— the finished image first 
appears in the artist's imagination. 
Then it must be put into a language 




The computer "painli" an Image onto a 
screen. A camera, which hangs above the 
screen, captures the Image on film. 



that the powerful computers can 
understand and work with. The art- 
ist designs the master frame — the 
computer does the rest. 

The artist's master frame might 
be a wire skeleton of a car, for 
instance. Using just the information 
in the original image, the computer 
must rotate, scale and show that car 
from all angles. 

But you cannot simply show a 
computer a sketch and say "take it 
from here/' Everything must be 
translated into numbers. 

Magi Inc. (who supplied the im- 
ages featured in this article) uses a 
system of building-block "primi- 
tives/' Complex shapes— giant ants, 
undersea vehicles and thousands of 
others — are all made from smaller, 
standardized shapes. The primitives 
are the pieces that make up the 
visual puzzle. 

An artist first decides how to con- 
struct his Scene by putting together 
the various primitive shapes that 
the computer already knows how to 
draw. Each primitive shape (such as 
a box or a wedge, a right circular cyl- 
inder or a right-angle wedge) must 
be individually calculated. At this 
point* the artist doubles as a pro- 
grammer. 

ASi the primitive shapes are locat- 
ed by means of complex coordinates. 
These coordinates are fed into the 
computer. The artist doesn't see his 



finished product until the computer 
is done with it — all he has is his 
rough sketch and a very long string 
of coded numbers. But to this new 
breed of artist/programmer, those 
numbers are as descriptive as a pen 
and ink detail. 

From the computer viewpoint 

The numbers are punched into the 
computer. The computer adds the 
shapes together and begins to modi- 
fy and work on the data* For one 
thing* special lighting effects are 
simulated so that the finished pic- 
ture will have texture and shad- 
ing. 

Then, the first frame is "painted" 
on film. The computer controls a dot 
of intense, colored light that moves 
on a screen similar to a TV set's pic- 
ture tube* But unlike a TV, the 
image doesn*t remain visible for 
human eyes to appreciate. Instead, 
a camera hangs above the screen 
with its shutter held wide open. The 
moving light from the screen below 
exposes the film. 

At this point, the artist/program- 
mer may take a look at the image by 
projecting that piece of film or hav- 
ing a transparency made from it. If 
all is well, the computer program 
continues — and here the real magic 
begins. 

The images are moved— the math- 
ematical coordinates are modified 
by the program — and new frames 
are painted. The film sequence is 
composed, frame by frame, with no 
further human intervention, until 
completion. 

Images look great 

Each frame can take a different 
amount of time to "paint 11 onto film. 
The more detailed the picture, the 
greater its resolution, and the 
longer the process takes, A highly 
detailed frame can take 20 minutes 
or more to compute r but it might 
have taken a staff of noncomputer- 
ized animators a full day or more. 

The results can he startling: Ee- 
rie, monstrous trucks move through 
a landscape of sodden colors; skele- 
tons of cars fly through the air and 
pop into shipping crates. And some 
of it looks so real, you may have to 
remember that you're watching 
computer animation, not photogra- 
phy from some distant galaxy. 

Indeed, these fascinating images 
will be showing up in many of Holly- 
wood F s latest creations. You will be 
able to judge for yourself when you 
watch Walt Disney's upcoming fea- 
ture movie TJt.CKN, Many of 
T*ff ,0-iV/a futuristic sets and events 
exist only in the silicon memory 
banks of Magi Inc/s computers in 
Elmsford, N.Y. IN 
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brings science to life 
...and, to you! 
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Introducing Science Digest,,. 

where fact is more exciting than 
fiction! Crammed with news, tip-io- 
th e-minute discoveries and fascinat- 
ing theories in till ureas of science . . . 
from anihropology u> ecology, to 
medicine 10 space to mobgj — am 
discipline, any research, any field 
that affects you and your way of 
life, your way of thinking. Ant). it's 
wrinen specially for The bymun. eh 
read with an ease, speed and clarity 
dial scientific journals could only 
hope for 

Read Science Digest and become 
mom iniereswd and more interest- 
ing. You'll find it will siimuJaic 
your thoughts, widen your hori- 
zons and leave you mentally 
invigorated. 



Science Digest can he found at your 
local newsstand, or subscribe at 10 
issues for only SI 1.91 Simply write to: 
Science Digest . fiO. lins 30742 
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SILHOUETTE SHOOTING 

fConf'rtirftf from page frS.J 

target set — one pig, chicken, turkey 
and ram — in Yiu-mch steel. It’s avail- 
able as a premium offer through 
Remington Arms dealers for $10.95, 
plus the end Rapa from a 500-round 
carton of Remington .22s, or by writ- 
ing Metallic Silhouette Offer, Rem- 
ington Arms Co., Bridgeport, Conn. 
00002. Silhouettes in all sizes are 
available from Texan Reloaders. 444 
Cips St., Watseka, III. 60970. A full- 
size ram for rifle and pistol competi- 
tion costs $75, plus shipping, for 
example, and shipping a 50-pound 
ram can come high. 

Get steel from a pro 

You can make your own silhou- 
ettes from the outlines shown here 
and sheet steel obtained from job- 
bers who supply heavy engineering 
and highway construction trades. 
The beet steel is ASTM A-514, sold 
under a variety of trade names by 
every large steel maker. 

The animal shape is flame-cut, 
and the foot pads are welded on with 
E-110XX or E-120XX electrodes, us- 
ing the stringer-bead technique. 
Take care not to soften the metai by 
overheating during cutting or weld- 
ing. 

High-power- rifle and long-range- 
pistol silhouettes are Vi-inch thick 
for chickens and pigs, %-ineh for tur- 
keys and rams. Small-bore rifle tar- 
gets may be Vi*- or Vl-inch thick. Any- 
thing thinner gets bent up by bul- 
lets, and thicker steel may not be 
knocked down by even a good hit at 
100 meters. 

Feet are made from the same 
steel. High-power-rifle chicken feet 
measure 3x4 inches, 2x4 for each 
leg of the pig, 3x8 for turkeys, 4x5 
for each leg of the ram. For the hunt- 
er-pistol class, all feet are 2x4 
inches, and the pig can have both 
feet welded to a single 2-inch -wide 
strip. For Vi-seale targets used with 
.22s, all feet should be I inch wide by 
2 inches long. 

Obtaining more information 

For competition and target de- 
tails. write to the National Rifle 
Assn., 1600 Rhode Island Ave„ 
Washington. D.C. 20036. It also has 
rules for .22, air rifle and pistol 
matches in all classes. The Interna- 
tional Handgun Metallic Silhouette 
Assn., Box 1609, Idaho Falls, Idaho 
£3401, has divisions in almost every 
state and runs an active match pro- 
gram. For black-powder shooters, 
information Is available from the 
National Muzzle Loading Rifle 
Assn., Box 67, Friendship, Ind. 
47021. IK 




THREE VIDEODISC SYSTEMS 

I’rc.m ?$j 

the laser- Light videodisc from Mag- 
navqx. The formal is now employed 
by the Pioneer Laser-Disc machine, 
as well. 

Recently* RCA began selling its 
new CED machine, CEP stand? for 
Capacitance Electronic Disc. Radio 
Shack, and others, are ready to join 
these CED ranks. 

And finally, manufacturers such 
as QE and Panasonic are poised to 
release the VHD or Video High Den- 
sity disc. 

The scorecard in the videodisc war 
pits VHD versus laser versus CED — 
and you might be the loser if you buy 
the wrong one. In five years or so, 
it’s unlikely that you'll still be able 



to buy discs for all three systems. 

The laser system uses a laser 
beam focused through a series of 
mirrors and prisms. The laser light 
comes from underneath the disc. 
The disc itself is mfrde of a highly 
reflective substance. Hundreds of 
thousands of microscopic pits on the 
disc reflect the laser light. The com- 
puterized videodisc machine then 
l+ reada“ these reflections and con- 
verts them to a TV picture. 

There is no needle to wear out. The 
discs cannot be harmed by finger- 
prints or anything but deep scratch- 
es, since the laser reads the pits, 
which are protected by a tough, 
transparent coating. The discs 
themselves are capable of storing up 
to &4.000 frames of pictures— or otlv 
er information. 



RCA’s new CED system is much 
like an audio record player. The disc 
is grooved plastic — but these 
grooves are quite delicate. Each one 
is dozens of times narrower than the 
grooves on a standard record, The 
needle, or stylus, is microscopic, so 
small a human hair looks like a log 
by comparison. 

in the groove 

This tiny stylus rides in the 
grooves, making gentle contact. The 
contact is just enough so that the 
capacitance effect between the sty- 
lus and the groove walls can carry 
electrically encoded information 
that describes what the picture 
should look like. 

Both the record and stylus are 

ffteasg tom to page > 
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Tools . . . Hobbies . . . 

Or Anything Else 

If you can use extra cash to help 
meet the cost of home repairs — car 
maintenance — lawn anO garden 
equipment — or the many other 
things that you need to provide a bet- 
ter life for youreeff and your family — 
we would like to tell you about an easy 
way to add to your Income in your 
spare time. 

As a subscription representative 
for Popular Mechanics and other 
leading magazines, you can enjoy all 
the Important advantages of operat- 
ing your own Independent part-time 
business with virtually no investment 
but the number of hours you decide to 
devote to it. Be your own boss. Work 
from your own home. Your family can 
help you. too. Best of all you already 
know yOui* first customers! Youf 
friends and neighbors are waiting for 
the service you can provide — at no 
extra cost to them. 



Send for full details on how you can 
earn generous commissions selling 
new and renewal magazine subscrip- 
tions in your community. No previous 
selling experience is required. We will 
send you all the Information you need 
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send it in. Act today! You'll be glad 
you_d]d_ 
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THREE VIDEODISC SYSTEMS 

(paw^Jjtw jhjge /fij 

subject to wear, so the record is pro- 
tected by a thick, p.as tic jacket. You 
play a CED disc by sliding the jack- 
et-encased record into a slot, then 
pulling out the jacket. The disc stays 
in the machine After the play* you 
use the jacket to pick up and remove 
the disc. 

The Pioneer laser system num- 
bers each frame on the disc, so that 
you can use a keyboard to select the 
exact frame picture you want to see* 
Both the Pioneer and Magnavox 
machines let you stop on one frame 
(freeze -fra me) for as long as you 
like. 

But the RCA system, with its 
thousands of delicate grooves and 
its minuscule stylus* c&nnot do ei- 
ther of these things. You can't jump 
from one place on the disc to anoth- 
er< nor can you have freeze- frame, 
since playing one groove repeatedly 
would wear out both the picture 
groove and the needle. 

But the RCA system has one great 
advantage over the laser— price. 
It's more than $100 cheaper than the 
Magnavox and more than $200 
cheaper than the Pioneer- 

The VHD system, which baa not 
yet been released, combines some of 
the good features of both the laser 
and the CED* It uses a capacitance 
effect* but with microscopically 
sized pits on the diac, Because there 
are no grooves, this system also lets 
you have freeae^frame and random 
access to any frame you want. 

Revolution or futt revolving? 

Just what should a videodisc ma- 
chine be capable of doing? If the 
answer is simply to play a movie 
from beginning to end* then the 
least expensive system that accom- 
plishes this would be "best.” In that 
case, RCA would stand tall with its 
inexpensive CED machines. 

But the laser and VHD systems 
can bring about a true video revolu- 
tion— if there should be any market 
for it. 

The revolution is called interac- 
tive video. By using the go-to-any- 
picture, random -access capability, a 
whole new breed of videodiscs may 
be created. Interactive discs are 
more than mo vies— they are experi- 
ences. 

A video teacher 

For educational, in-home uses, an 
interactive disc can teach a cencept- 
Thert, according to the answers 
keyed in, it tan direct the student to 
study other areas on the disc. Or the 
art lover may soon be able to take a 

{Reas& fl/m IVjpa-ge I 
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THREE VIDEODISC SYSTEMS 
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Hundreds we've trained have succeeded in mis 
fascinati ng and high ly profitable profession . . 

. . . YOU Can Do tt, Too! 

M No nwEt hard, nuEy wud fnr mt 
Now | have my own Nisinc** end with 
hardly a ray effort I average iimuml 150 

a Jay Thunks for my new start in life. 1 ' 
&UH HalLrr PrirfiurtS, A iuhumit 
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Be a LOCKSMITH! 

Get into this booming high-profit business that’s 
Easy to learn —Easy to do — Easy on You l 



"J opened vny own buiinrii. iparc 
lime, seven rnofllh* after I tn railed and 
mode ■ pniGlof S3lVfur iht flfit week." 

B, A- El ebwfry little AM, Cokmdd 



w 

“Befott tmilmf I 
cheeked other L'ouriit 

and oho as fad fit* 
advice from lerrral 
pf ftir pmfnSltmal 
ioeir4ti/Aj in my 
Urra. they all 

said Bet so* *hj 
taps ah J Aoj r he 

Wfllf u-erjflfii* 
k ey Machine 
*t always 
wanted to have 
my ^Fhvi hutiness I 

and now I Jo. ihanll TO BftutW . ' 

Quid fiiriirathir— &vs t Lijcun-.nri SarvKt 
^ iut.tr. W.stiir.nn 

ftft F*l Til* MflU ~ tt|»1 *1 ■«. 








W ore have ntflncy-«iflhing eppertyniiie* &«m w 
fine at lor quihftid Locksmith*, how lucraUv* refiuiof 
loch find key business has multiplied a thousandfold IS 
millions seek more protect Jon against zooming crime. 

Yri ihera'i oaky ore Locksmith far ertry 17,040 peoplil 

Mflka Up Co 113,90 mi* Hiiur — ifiO while IttmlOK! 
Train FAST at Mam*! 

You're "In tuisInEss" ready to earn up to 112.50 an hour 
a tew day* a Mar you begin 8el*aw J l shortcut training 
Tahi adytmlago or today's unprecedented opportunities 
In Locksmithing for year- round EXTRA INCOME in- span- 
lime— or furrtim* in a htovprom bus; ness of veur Own. 
Hundreds we've mined hivt done it. So can YOUf AIL 
tqoift plus pfpFe-&s>ional Key Machine given you with 
course. These plus p raEti&e mtlariarji and oquipmenf. 
plus simply illustraled lessons, plus expert Supervision, 
pLLrf business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal far retire mertt-HJOOd 
jobs too. 

SEND FOR I3CCLTING FACTS— hie Ohlifialmn 

Discover what's In Lockimifhiofi Ipr yCU-hOW BtEiav'i 
MlSttr-LOCksmith-approved I rain mi can give you the 

shill you can dopend on to earn mope— enjoy life 

MORE. 

PRO KIT 
MACHINE 

YOURS 
TO 

KEEP! 

rut ftt K*r ITmMii ao 

taw MNtt S2W 

nta to f9V **»»#--- ^ N 

wnittwtuftjmtfm- i 

•f WTtfW unrt row trtininf. : _! 

Find out all about HI ’ ' **.. 

Juii flU in and duH coupon bekre irar M-nd post- 
card!) ta rrtfhr full InlormitkH and dcialb by 

DO tf TODAY? 



MO f included With Y out 
COST r Locksmith TreiniriX 

BURQLAR 
ALAMIVI 



include! 
e uppl >e-s 



IriinLrafi Cweri 
iM pflai.es at 
Huri'-ar. Raid Ui 
inti F Ire AFarm 
itfridng and Ira 
stsllalidn. Thh 
valuable and 
Jlroeiy InUruc- 
all special fuels 
OKLV Brlss* if 



fact nileniiw Iraininc In 
Ihis wifliy tuperaalng field n 
I part *f Ytmt L-aCkttnilk triiflinfi. 



ADVANCED LoekvmfChlAgJ 
Kow ta rlinfB ctUrtHruliOns. Lra- 
stiJl and ffrrire S*lf. Va«M )ntf 
Ban* ^E-Oeaeilt Bor Ifttlt- 
You lairr-by-dalfii on the lecli 
1 hal wp mpply Yay'll find ll 
FlsCbUtlitt end Mfhly prrafiEatsle 

ALL SPECFAL TOOLS AND 
EQUIPMENT INCLUDED! 



10-DAY 
HO RISK 
TRIAL! 

acwfON 

HCTS HMMW 

J5SL belsaw institute 

nOll PAN FUM 0HH n KHimCIt,. MO. Mill 



There Is NO OBLIGATION and NO SALESMAN Will 


1 Call 


l-ever! 


i 

f 



RUSH COUPON TODAY 

FOR THIS FACT-HLLFD 



Ifree 



If Ml hD" 1*u qaj Id ly 
Enin l* tw phi n-Mfthsi 
ira i proEiiibAe Spipel ime 
v FuMEim* buunm or 
m r own PUTS [omsie'p 

dPElUl nn pur 1i-DlT 

HO RISK Rill Ohttf 



Aidtett 



Sint 



ia»W IHITlTUTi. 10V FIELD ItltLDING 
KANSAS CITY. MISSOURI MTU I 

YES, please ^tnd nw Ihe FREE idotirt lhat ’’ 
giDi-i lull detii!!. abwl sUrtmg my iem business in 
Lpckimiihmi , I uoderslani Lhore ifl nu obligal^i 
jnd thal f \ a safesman wd call 
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walk through some of the world's 
greatest art galleries— all on one 
videodisc that can store up to 54,000 
pictures. 

Even some typical consumer de- 
vices may change — Sears, for exam- 
ple, has just brought out a catalog 
on a laser videodisc in a limited, 
experimental trial run, 

The laser system has already dem- 
onstrated some of the capabilities of 
interactive video with discs such as 
How to Wotch Pm Football and First 
National Kidtditt. The VHD disc 
should he capable of the same sort of 
thing. 

As the VHD has not yet been 
released by any manufacturer, we 
cannot say for certain, but it ap- 
pears that it will have the laser's 
interactive capabilities However! it 
will also be subject to some of the 
wear problems that exist in the CED 
system. 

Long-term outlook 

Buying a videodisc machine today 
is a difficult consumer decision. And 
the choice today’s buyers make will 
most surely affect the industry for 
years to come* 

If all you want are home movies — 
if you don't care about slow-motion 
and free ae-frame— then the CED 
system is probably for you. But 
remember that you will be among 
the pioneers who will be first to find 
out just how quickly the CED disc 
and stylus wear out in the home. 
(Manufacturer reports claim 600 or 
more hours of life, but these are lab- 
oratory figures.) 

But if you like the idea of using 
your TV as something more than a 
better boob tube, then you should 
consider the laser systems. With 
freeze-frame and slow-motion, ran- 
dom access to any frame on some 
models, no stylus to wear out and 
discs that are invulnerable to most 
homo hazards, the lasers are appeal- 
ing enough. 

Simply throw in the whole new 
field of interactive video and you'll 
he getting more for your money than 
simply movie entertainment 

Only one definite 

But its still a guessing game. If 
the CED system becomes the stan- 
dard t pity the poor laser owner a few 
disc- less years later. Much the same 
could be said about all these sys- 
tems. 

One thing is for sure, though. No 
matter which videodisc you buy, 
you'll be amazed at the fine quality 
of the TV image. Technology has 
never looked better. fit 







HINTS 

FROM READERS 



Table-saw blade gauge 




This hardwood gauge saves time 
when you adjust your table-saw 
blade. Cut the notches accurately 
in Vs-in. steps and position the 
gauge so the desired notch is over 
the blade. Raise the blade until it 
just touches the jig. — M£. Moody 

Handy index 

I keep the contents pages of my 
old issues of PM iii a folder and 
refer to them whenever I want an 
article on a specific subject. 

— A.E. Heath 

Correction-paper shop aid 

Typewriter correction paper 
transfers a drawing onto darkly 
stained stock more clearly than 
chalk. Bonus; There is no residue 
like that left by crayon or grease 
pencils. — AJ. Zimmerman 



Sump-pump filter 




If your sump pump draws sand 
along with water, you can place 
the sump pump in a 5-gallon plas- 
tic pail. Sand and sediment will 
settle outside the pail. A plastic 
pail wilt last indefinitely. 

— Gail Mafcwski 






RedWings 

...for wear 
on concrete 



"This concrete floor wax cold 
and hard — till I started wearing 
my Red Wings. These cushion 
soles make cement 
feel like carpet And 
die wedge siiai 



Cushion crepe nedge so if 
Red Wings? Men's size range 
5 tO, widths A.^ EEEE U 
Wonnm m s ( not shou ft} 
size range 5 10, widths A4 -D " 
took in the Yetiow Pages 
under \Shoe& " 



+Siie attrf 
mwitisbilily 
1 1 wrm u ilh 



apt? 

iror 



gives support trom 
heel to toe. So 
I leave work, my 
feet still feel good 
For wear on con- 
crete, nothing else 
compares 

And I "ve earned my Wings!” 



KT7 
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Popular Mechanics 

MAGAFILES 
SEPARATE INDEXES 



No more untidy 

shelves or 

magazines 

on (op of each other * 

POPULAR MECHANICS MAGAFILBS 
will help you keep your magazines 
and bookshelves trim and orderly. 

PM is now offering a sturdy 
glossy lacquered Magafde to keep a 
year's supply of PM i ssties neatly 
together. The MAGAFJLE stands 
alone with all twelve issues intact! 

Line them up by year on your 
bookshelf and always have a wealth 
of do-it-yourself information at your 
fingertips! 

With every order you will 
receive FREE self-adhesive labels 
covering the years 1975 through 1964. 
Peel off the year required and place 
on appropriate PM MagafUe. Turn the 
MagaOle any way you choose. Place 





the year on the side that's convenient 
for you. Expose ail the magazines on 
the shelf, or keep the solid side in 
view. Its youi choice! E3 thei way 
you’ll haw a valuable, convenient 
and very attractive reference Library, 

1 MagafUe, *2.95 

2 M agafi tes. $2.75 each 

3 or more Magafllos, $2-50 each 



PM Indexes for 
the years 1975 1980 
are here t 



Find the answers to your shop, home 
and car problems faster than ever. 
Thousands of entries cross-reference 
the articles that have appeared in PM 
over these years. 

Broad category listings help you 
locate articles on home remodeling, 
shop projects, solar energy, boats, 
photography, medicine, fuel conser- 
vation, car maintenance and many 
other timely subjects; 

ORDER BY YEAR! Price for *aeh 
index is 52.25. 
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Ne* York, NY 1U101 
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Am omul ive, Inc. , 
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Explosive trap to Lure enemy torpedoes 




Decoy deploys screen ■ under water, uwi acoustic slgnali lo atlract homing torpedo- 
Device cod be towed HeH3 to prated ships against wake- Jollew tug tofpedtwi. 




I mentions 



As a homing torpedo doses m on a 
ship, crewmen fire a rocket which 
plunges beneath the surface and 
sprouts oval screens. Acoustic sig- 
nals radiate from 1 he center of the 
ovals, beckoning the torpedo off its 
course. When the torpedo's now 
grazes a screen, the decoy blows up, 
saving the ship. 

That's the scenario envisioned by 
inventor Ernest F. Longerich, an 
engineer crl the Libia sco pe Div. of the 
Singer Co.. Burbank, Calif, 

Other decoys depend on a sonar 
tracking system to trigger torpedo- 
killing explosives. But the acoustic 
signals used to entice torpedoes 
Interfere With sonar tracking. 
Longerich 1 s device, however, needs 
no sophisticated tracker: It blows up 
when it s touched. 

Longerich wan Patent 4,3G2 P 595 at 
about the same time a British compa- 
ny, Marconi, reportedly developed a 
"clever H ‘ torpedo with an on-board 
computer able to avoid decays. A 
Now York Times article suggested 



the U S. Navy might buy Marconi's 
Sting Ray torpedo. Bui a Navy 
spokesman tells ui Hally that the 
Navy has no intention at purchasing 
the British torpedo. 

Does that mean existing U.S. tor- 
pedoes — mode by companies such 
a* Honeywell. Gould, Northrop and 
Westing house— car. evade decoys? 
No comment- Meanwhile, Libra- 
scope, which specializes in antisub- 
marine warfare, has submitted the 
anti torpedo device to the Navy for 
consideration. 

Radio to loll rustlers 

Drop that branding iron. An inven- 
tion that togs livestock With tiny radi- 
os could end the need for searing 
identification into animals' hides. 

A tiny radio transmitter, weighted 
to remain in an animal's "second 
stomach'' — the reticulum — is shoi 
into the mouth of a cow, sheep or 
goat. 

To identity livestock, a rancher 
sends a signal to the stomach cap 
sufe, which responds with a unique 
string of pulses. Capsules can be 
recovered alter slaughter for reuse. 
(Patent 4,262,632.) 




Aerospace 

Columbia goes to work 

When the second space shuttle flight 
thunders into the sky this fall. Its bay 
will carry a research package that 
should deliver significant input to 
the search for oil, gas and mineral- 
bearing rack. 

Space researchers used a similar 
system to find canals built by May- 
ans and buried under rain forests lor 
more than 1,006 years. Now, the sen- 
sitive gear aboard Columbia will 
probe faults and other features in an 
BB-houi land survey. 

Two systems may help the search 
for energy: the Shuttle Imaging Ra- 
dar— Advanced tSIR-AJ, and the 
Shuttle Multispectral Infrared Radi- 
ometer (SMIRR). Slft-A's antenna — 
9.3 meters long — will pick up and 
record on film □ land strip about SO 
kilometers wide and 200,000 km. long 
to help map geological structures. 
5MIRR will measure solar reflec- 
tance of mineral-bearing rack. Cou- 
pled with existing data, SIR- A and 
5MIRR should speed exploration for 
fossil fuels and useful ores. 



PM ijti At/ PukIv 




Five divlcti In Columbia’ • open bay will 
probe a wide area of the Earth’ ■ aurlcK*. 
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Ikig-O Mtrt cuts and g! u*« bags from roU ofl paper, dtllvtrt them 
on demand la c^ihitr and carrla# lull bags to pickup area. 




Would you drink 
to this? 

How about a glass ol fresh 
milk from a carton that's 
been stored for sin months? 
Soon, you may be drinking 
it— and liking it. Com 
(lake fans say Ultra High 
Temperature (UHT) milk 
tastes better than day-old 
millr fiom the cow. 

UHT milk bos been in 
production lor more than 30 
years; The aseptic lami- 
nated-paper packaging lor 
it wots a 1951 patent of Seal 
Fresh Inc., Visalia. Calif, 
But approval far sale in the 
United States wasn't grant- 
ed by the Food and Drug 
Administration (FDA) until 
this year. 

Heal Fresh is marketing 
the UHT product in 10 west- 
ern states. Prices are 
roughly 20 percent above 
the lag for conventional 
milk. Plans are afoot to dis- 
tribute the product nation- 
ally. 



During the UHT process. 
grcde-A milk ie pushed to 
300 s F-, held for three sec- 
onds. then cooled. The re- 
sulting fluid stays drink- 
able for six months without 
refrigeration. 

Food to go-go 

A Canadian company is 
altering a now machine to 
speed up sluggish lines at 
supermarkets and help 
shoppers make a faster 
getaway. H. J. Lcmgea & 
Sons, Missia&auga, Out,* 
recently unveiled its 87,000 
Bag -O- Mai checkout coun- 
ter, a sophisticated device 
that: 

9 Makes grocery bags au- 
tomatically, in seconds, 
bom roll stock. 

■ Sends empty bags lip- 
ping on a conveyor belt 
past the cashier, who rings 
up and packs merchandise 
with ease. 

■ Delivers filled bags to 
you on the same belt, 
thereby slashing the time 
a customer spends waiting 
in line by as much as 30 
percent. 



The system has rung up 
approval from cashiers. 
Bag-O-Mat cuts bending 
and lifting, they report. 



And there's mother bonus 
in the bags: Their softer 
edges coruse fewer paper 
cute. 




Underground heat tap 

Researchers al Oak Ridge National 
Laboratories in Tennessee are inves- 
tigating a simple way to tap inio geo- 
thermal heal in the ground under 
houses with crawl spaces. 

They're snaking ductwork from Ihe 
center of the crawl space lo ihe 
intake of a heat pump. Ralph McGill 
□t Oak Ridge reports that in prelimi* 
nary lesls lost winter, when ambient 
air temperature was 5* F,, air in ihe 
crawl space was 25". The giound h al 
a constant 55* F, + warmed the air. 

1 Result; less work for the pump and 
lower energy costs. 

A hot issue 

Haw do you lighi and maintain a fiie- 
pSace lire? A debate rocis. 

Squared off are Lawrence Cran- 
berg. a physicist and inventor ol the 
Taras Fireframe, and the Conaum- 
1 1 fl POPULAR MECHANICS 



er s Union (CU) which publishes Con- 
sumer Reports. Cron berg's double- 
decked grate holds logs in an 
arrangement that curves toward the 
loom. In theory, (he curve slings heat 
out ol the fiieplace belter than ran- 
dom piles ol logs. In its January 1381 
issue. Consumer Reports aimed a 
barbed poker al Ihe lireframeiand all 
grates), in favor ol a grate less "stan- 
dard hie " Cranberg says unequivo- 
cally: "CU's ’standard lire' won't 
woik," 

In a not -so- neutral comer is PM 
t The Art al Burning Wood to Got Mote 
Meat , page 122, Sept. ’00) wjlh Its own 
entry — a two-log file built over a bed 
ol ashes PM's thesis: Hoi embers, 
nol fire, deliver maximum heat. 

The power that will be 

Electric utilities as you know ihern 
today aie ihe mastodons of power- 
headed straight for extinction. Thai’s 
the opinion of a brainy group a t Mas- 
sac huse Its Institute of Technology, 
headed by Prof. Fred C. Schweppe, 



an electrical engineer and specialist 
on power systems. 

Hut Schweppe says ibeie is a way 
to avoid Ihe demise of Ihe big power 
companies. The key lo the plan is 
dialog between ihe utility's micro- 
processor and yours. 

A major reason to establish com- 
muni cat ion Is lo allow quick sales 
of power Jo the utility horn wind, wa- 
ter or photovoltaic generation. An- 
other reason is to set prices. The MIT 
group believes the current rate slmc- 
lure ought to be scrapped In its 
place 'will be raies determined sole- 
ly by basic supply and demand." 
Schwoppe contends For instance, 
during hot spells, when aircondition- 
ers demand more than generators 
can supply, prices would rise. "When 
it gets up to a dollar per kilowatt* 
hduj. people c tie going to start lo 
back off/ 1 Schweppe says. 

During the dog days, such a sys- 
tem could leave customers howling. 
Bui ihere s a bright spoi lo the idea, It 
could end blackouts. 
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Automotive 

Smart electric GT 



Historically, electric vehicles have 
been squat and boxy, with a mini- 
mum ot creature comforts- Recently, 
we gcrt a chance to drive cm electric 
that not only looks like a "real” cor. 
but also is fitted with a first -class 
leather interior, a computer and all 
l he comforts of a high-priced touring 
car. 

It's called an Exar J and it's built by 
a Dallas firm, Amecircn. which spent 
S3 million to build the prototype. The 
body was designed and built by the 
tamed Italian design studio, Frua, in 
Turin. 

The company says that theccu will 
achieve a range of 75 to 100 miles on 
a charge and can cruise easily at 60 
mph. It has an on -board computer 
which senses road speed, load and 
electric-motor demand, and adjusts 
the flow of current to optimise mile- 
age, 

The car uses conventional lead- 
add batteries and will retail for 
$7,800 when it goes on sale sometime 
next year. 




The price sounds Like a bargain, 
and some auto - 1 ndus I ry and electric- 
vehicle industry people are highly 
skeptical, A GM spokesman says 
that even with GMfl economy of 
scale, it would he hard to produce 



TM bar E depart* [mm boxy electric-car 
Look with exotic styling- The doth CWt} 
features a cnthode-iuy-tube display. 

such a vehicle for less than $10,000, 

Ed Ramirez, president ol Amec- 
tran, says that the reason GM or any 
other auto company cant beat his 
stated price is that he's using 
advanced assembly and production 
technology, something the auto com- 
panies are unwilling or unable to 
do* 

Since Amectran is starling from 
scratch, and not locked in to obsoles- 
cent tooling, it Can buy the latest and 
most efficient production machinery, 
Ramirez argues, flul it remains to be 
seen whether the Dallas company 
can beat Detroit in a battle of watts. 




JMaHon 

Chopper simulator 

A new helicopter simulator presses 
pilots back into their seats during 
acceleration, vibrates realistically 
as they change rotor angle, and dis- 
plays a moving, tilting scene through 
five window s — ail at fust a fraction of 
the cost ol a ride in the real thing. 

A program developed by the Amer- 
ican Airlines Training Corp. teaches 
corporate pilots to fly the Sikorsky 
S-76 twin-jet copter without leaving 
the ground. An hour's ride in the 52.5- 
million simulator coats $500 — a third 
ol the price of an hour in the helicop- 
ter itself. 

Spidery legs 

The heart of the new simulator is 
an actual cockpit, taken from Sikor- 
sky's production line. It's mounted on 
a spidery set oi six 2-inch -diameter 
legs, the working end of a hydraulic 
system tinder 3,000 pounds of pres- 



sure, Movement of these rods, which 
is controlled by a computer, pivots, 
pitches, and tolls the cockpit. The 
rods can also icrise and lower the 
white chamber by three feet, shift it 
forward, backward or side to side. 
For the pilot sitting Inside, this bob- 
bing and twisting duplicates forces 
felt during flight, up to one G over the 
background force of gravity. 

The device is the first commercial 
helicopter simulator built by Refisc- 
tone, a Tampa, Fla., firm that has 
produced several military helicopter 
trainers over the past decade. The 
visual-display system, designed by 
Rediffusion Simulation Inc, ol Ar- 
lington, Tex., flashes computer-gen- 
erated scenes of night and dusk. It 
can fog visibility with scud clouds 
reflecting aircraft lights. It simulates 
lightning bolts. And it can even 
project the dark form of a truck stray- 
ing out onto a landing area. 

The training is so realistic that 
pilots require jusl 2V5 hours in on 
actual S-76 before they are free to lly 
the $1,676,000 craft home. 




Cockpit. ■urro(uad*d by a ikell. pannlt* 
visual »tf*cti. rldoi on six moving legs, 
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Stereo on the road 

Up to now, most battery powered 
portable radio* * 1 cosset le combos were 
nasty screamers that could turn Dolly 
Patton into □ banshee-— shrill with 
distortion Li you cranked up the vol- 
ume high enough to cope with the 
outdoors. And if you traveled more 
than half an hour away from the 
nearest FM station, the signal would 
get iusy and fade. 

Now, the best portables are ap- 
proaching sound quality usually as- 
sociated with home components, 

Ube fanciest portable sound gear 
ever produced has fust been 
launched by Sony in Lheir new Tian- 
scund Series. The top model, the XF- 
5000, comes in two compact pieces. 
One package consists of two high- 
quality stereo speakers. But the real 
surprise is in the other box. Just 9 e 7 x 
1 \ inches, it contains the only ampli- 
fier m any portable that works on 
advanced digital principles. Called 
a pulse- width modulation amplifier, 
it's nearly 100 percent efficient. This 
makes the built-in. rechargeable 



l he rwull at fir* yun of raaearch at Sin- 
clair Research. Cambridge. England. Tho 
Ixfl-lach "Mlcrovfllon" tat win enter pm 



buttery last for hours, even at 40 
walla per channel. And tola I herrmon. 
it distort ion is no more than two per- 
cent. 

The sensitive FM tuner — tucked 
into the same unit — has 10 memory 
presets, automatic scan and manual 
tuning. 

The built-in cassette player fea- 
tures Dolby and auto malic tape 
reverse. The servo-con c rolled tape 



dud Ion In Scotland next year. Inventor 
CHv# Sinclair wyi the screen will be 
brighter them ■ Imilac His, hut wflJ uh 
leas power. (About If IS,) 



drive (linked to cm accurate frequen- 
cy generator for speed reference) lim- 
its flutter and wow to 0.12 percent. 

The SL495 price tag seems hefty tor 
a portable, but figure it this way: The 
rig is good enough to double in brass 
as a home system. 
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Medicine 



Science builds a bone 

Until recently, a vet whose jaw had 
been partially blown away by shrap- 
nel had little chance of looking nor- 



mal again. Bone grafts from his own 
body often triggered complications 
and corrective operations. 

Today, there is hope for him , Har- 
vard researchers have discovered 
Thai demineralised bone, removed 
from cadavers, can generate live 
bone growth. The lab-produced ma- 



terial is shaped to match the natural 
facial contours. The implant induces 
cartilage growth, which spurs living 
bone growth. 

Since Dec- 7, 1978, the team has 
irealed 44 patients, repairing such 
defects as a cleft palate, missing 
nose and olher facial deformities, 
cranial defects and missing portions 
of weight-bearing long bones. 

Dr. John B, Mu I liken, a surgeon 
and member of the research team, 
says ft's loo soon to know whether the 
treatment has been wholly success- 
ful "But we are hopeful this ap- 
proach may have application in 
selected orthopedic cases/' he says. 
The research may solve dental and 
oral-surgical problems, as well. 

To make the implants, researchers 
cut cadaver bone into pieces or sieve 
it into powder, and treat it with 
hydrochloric acid to remove miner- 
als. The presence of minerals would 
cause the body to absorb transplant- 
ed bone. Acid is washed away before 
insertion in patients' bodies in the 
form of paste made from pow- « 
der, chips or blocks, % 
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HOW THEY BRING BAJA TO THE 50- YARD LINE 

iContinvud Ham paw Bi) 



of dust — and then would wait half an hour The track widened 10 41 feet at ihis point, 
for I ho next car lo come by. and during the race ilsell, more than 

Mickey Thompson, a veteran of those once, tour full-sized pickups ran full 
early desert -racing days, is considered by steam, door lo door, cown ihe track, 
many to be the father of modem off-road Other racers and fans complained that 
racing. He says, "E have competed in ihe tire barriers used were unsightly and 
every Term of four-wheel racing end I can didn't do a good job of protection Thomp- 
teii you that off-road racing is. without a son contacted the folks at the Long Beach 
doubt, the most exciting. The only trouble Grand Prix and rented some of their two- 
is. no one ever gets to see It." ion cement barriers, which, used in con- 

junction with lire barriers, can safely stop 
Baja comes to L-A. a race car traveling at ISO mph. 

in 1976, Mickey Thompson came up Problem: Racers complained that only 
with ihe Idea of building an off-road one entrance to the lum bensaih the Col- 
course for four-wheeled vehicles inside iseum Peristyle tended to make the com- 
the Lee Angeles Memorial Coliseum This petition more ol a parade than a race, 
had been done before on a much smaller Solution: Thompson designed four lanes 
scale for moiocross racing, but nothing on of entry to the turn, resulting in more 
the scale ihat Thompson envisioned action on the treacherous uphill portion ol 
There were those who said it ecu Id nev- the racecourse 
er be done, that the motorcycle track was Problem: The sharp curves on the 
a joke and the four- wheel track wou Id only course were loo narrow, allowing for little 
be worse. Ihat the amount of dirt needed competition. Solution All the lures were 
for such a project could never be brought widened, and each turn had a large dirt 
In for a reasonable amount of money mound. Of berm, In Ihe middle. Choose 
Mickey Thompson set out to prove Ihe inside line and you have lo maneuver 
them all wrong. He employed Jim Kited- around a series of tough bumps. Choose 
ens, a Los Angeles contractor, to do the the smooth outside line and you'll proba- 
aetual building of the irack. The job bly wind up coming out of ihe turn slower, 
seemed monumental, but Kitchens and Result: more action and Iasi thinking 
his siafi ol 25 (which would peak lo 50 needed on Ihe part of ihe. drivers, When 
people the days just before the race) were you're whipping a twa-ton pickup into a 
up to the challenge. turn from an 60- mph straight, you'd belter 

First, a small model of the Coliseum make the right decision' 
was buifl, then Thompson, along wilh oth- 
er associates, spent many hours hunched Built In a week 
over the plasier replica, with si rips of With ihe design approved and ready lor 
paper substiiuting for layers of did. going construction, the trucks lor dirt hauling 
this way and that until ihe irack looked were lined up and Ihe Irack builders wenl 
right to Ihe promoter, and also lo a num- to work, Incredibly, it look only one week 
ber of journalists and Ihe actual racers to build the [rack, and another week to 
who served as consultants on the track leer it down, this with f 2-hour work days, 
design. Still, ihe building of the track Is nothing 

There were a number of problems wilh short of a modern-day construction mlra- 
iha mock-up. Many racers complained cle, 

that Ihe main straight was loo narrow and No less than 573 trucks and trailers 
didn't allow any passing. Thompson had IPfease rum mpaqa rzgj 
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were used to lieu l dirt to the Coliseum 
from a pit 23 miles away. Why go so far for 
the dirt? "We needed a special blend of 
earth that contained a high degree of 
clay," says Thompson. High-clay content 
sticks together, and with the clay on lop, 
water pul on the track to hold everything 
logethergoes to the lower layers of dirt so 
I hey slay moist, keeping ihe track in one 
piece and preventing huge chunks of did 
irom flying off the track. The dirt proved so 
successful that lots near the Coliseum 
have been rented , and the dirt is now 
stored there until next year 

The beautiful Coliseum sod is removed 
in squares and stored until ihe racetrack 
is removed, then the grass is replaced 
Along the sides of the I rack itself, layers of 
heavy plastic are laid down to protect the 
nearby field grass. Under all sections of 
the track, before the dirt is put down, a 
layer of sawdust up to 6 inches thick is 
smoothed along (he entire length ol the 
course, further protecting the Coliseum 
turf and concrete from the heavy-weight 
racers. 

In the 1979 opening event, an interna- 
tional Harvester Scout went out of control 
and crashed into the g randstands No one 
was injured (including driver Sherman 
Belch) because the first 10 rows of the 
Coliseum were kept empty jus) for this 
eventuality. For 1900's event, however, 
Thompson installed a permanent and 
intricate set of fencing that runs around 
the entire Coliseum, a fence guaranteed 
to keep even the fastest race car or truck 
where it belongs — on the track, and not In 
the stands, where it could cause harm 

In fact, in the four-year history of the 
stadium event, not one spectator has ever 
been injured. There hasn’t even been a 
close call, And each year, the safety mea- 
sures get better 

Then they tear it down 

"Thompson spent an estimated 
$600. ODD on promotion of this single 
event. Total cost of the track and fencing 
for Ihe two-day affair $175,000. 

Bulldozers are called In for the cleanup 
job. This takes about a week, and ail that 
sawdust has to be Swept up by hand. It is 
a tedious job, building this track and dis- 
mantling it all when the racing is over, but 
a job that has a certain amount of beauty 
to it, 

"With land for racing getting scarcer 
and scarcer, wilh transportation costs for 
racers going up and up, and with specta- 
tors demanding comfortable seating, cold 
beer and hot hot dogs, stadium racing is 
definitely the wave of Ihe future," states 
Mickey Thompson. "What we have de- 
signed is a track that can be placed easily 
into any major sports arena large enough 
to accommodate rl, and there are quite a 
few arenas of ihis size throughout the 
country," BM 
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volume available to driver and pas- 
sengers. Finally, we used a shop- 
ping bag index to measure how 
many full grocery bags we were able 
to cram into the cars. without block- 
ing rear vision. 

Obtaining all these figures re- 
quired two full days of track testing. 
Only then did our ‘‘real people 11 road 
testers gather at the Tavem-on-the- 
Green in Central Park early one Sat- 
urday morning. We supplied them 
with clipboards and a rating sheet 
for each car. This rating sheet had 
categories for everything from exte- 
rior styling to ease of maintenance, 
including "performance categories 11 
like handling, braking and engine 
driveability and "comfort and con- 
venience" categories like driving po- 
sition H interior fit and finish and 
position of controls. 

Each tester had time to inspect a 
car before driving, Then the teeters 
went off* at their own speeds, the 
way they normally drive, and cov- 
ered a five-mile, 20-minute loop on 
Manhattan's west side. 

By the end of the day. each tester 
had driven each car over the same 
loop* and filled out hia rating sheets. 
After driving all 12 cars, we asked 
them to rank the cars in order of 
preference, from first to twelfth. 

Sunday, they moved to the coun- 
try and did the same routine all over 
again with fresh rating sheets. This 
time T the 20-mi nute loop covered 14 
miles, and included four railroad 
crossings, a five -mile stretch of four- 
lane divided highway, an uphill 
start from a traffic light p a downhill 
270* hairpin and a 1.5-milc winding 
road with more hills and corners 
than the Nurburgring. 

The fuel-economy figures ore an 
average of what our 12 drivers 
attained in approximately 170 miles 
of driving over ell sorts of country 
roads and speeds. 

Finally, when everyone was good 
and tired from driving for two full 



days, we gat them down over dinner* 
turned on the tape recorder, and 
started a round- table discussion. 
The results of our test follow, 

Honda Civic four^door 

This wasn’t a battle* it wag a rout: 
The Hondo Civic was ranked first by 
eight of our 12 testers, and garnered 
only one score lews :han third. 

What makes the Civic so good? 
According to our testers, sharp han- 
dling. high quality of construction, 
clean styling and Uncanny ergonom- 
ical interior design. At the track, the 
Civic was uniformly average in most 
areas; eleventh in noise level and 
fuel economy, eighth in braking and 
interior space, sixth in acceleration 
(fuel economy, noise level and accel- 
eration would all hive been signifi- 
cantly better if transmission had 
been five-speed), Where the Civic 
scored high was on the skidpad and 
slalom, where it was fastest of all. 

Statistics don't tell the whole sto- 
ry. In the slalom, for example, which 
tests transient handling, the Lynx 
was second, a negligible tick behind 
the Honda. But the Honda was far 
and away the easiest car of the 
twelve to control. Our amateur 
testers felt this instinctively. Typi- 
cal comments were "solid, feels like 
an expensive sports car"; "excellent 
road holding, safe and secure"; 
"nice, stable feel"; "a superb road 
car." 

The Honda particularly impressed 
the group with its quality. Paint was 
even, body panels lined up. there 
were no squeaks and rattles. 

The silver metallic Civic eame 
with a matching silver velour interi- 
or that one color-conscious tester 
thought was £, too much of a good 
thing," However, Ihe rest of the 
group found it decorous and sophis- 
ticated, 

"Intelligently thought out and 
planned/ 1 is the way one tester 
described the Honda. When you sit at 



the wheel, all the controls fall logi- 
cally to hand and foot, everything is 
labeled and nicely harmonized into a 
convenient cockpit. Honda's design- 
ers have brought off an almost 
impossible coup; making a small car 
"one size fits all/ 1 

The Honda's styling was univer- 
sally praised by our testers, and 
after two days of driving, they had 
only two suggestions for Honda: 
Increase the rear seat legroom and 
reshape the front wheelwell to act as 
a foot rest for the driver's left foot, 
Lorraine Moscow said it best: "If l 
were in the market for a small car, 
this would be my only choice." 

Subaru tour-door GL 

Ours wasn't just any Subaru, but 
the slickest Subaru you’ve ever 
seen. Painted black with polished 
alloy wheels* it was called "the best 
looking car in the test" by architect 
John Machinist. Said Gerard Morin- 
giello "Excellent styling . , . looks 
like something costing two times as 
much/' The Subaru was upholstered 
with a leather-like gray vinyl, and 
this rich-looking interior was called 
"as classy as a Of course, at 

$7.44fi, it was one of the three most 
expensive cars in the test. 

Where the Subaru falls behind the 
Civic is in chassis engineering. The 
handling is safe and predictable, but 
there’s too much understeer and 
body roll from the soft-riding sus- 
pension. 

The testers who liked the Subaru 
responded to its elegant interior, 
"big-car" styling, fully instru- 
mented dashboard, quiet cruising 
and excellent high-speed ride and 
handling. Those who didn’t tike it 
faulted "hard steering, vibration in 
the shift lever, sensitive dutch* lack 
of power, limp gearbox, sluggish 
acceleration and crummy han- 
dling." 

Despite these serious complaints, 
the Subaru was picked as the best 
car Overall by two testers, and was 
second or third on every other list 
but one. In other words, the car has 
some mechanical flaws, but not seri- 
ous enough to detract from its obvi- 
ous quality and style. Mary Polinsky 
had the last word about this elegant- 
ly dressed machine, "it's a banker’s 
hot rod/* she said- 

Volkswagen Rabbit LS 

The Rabbit has been the "stan- 
dard of excellence’ 1 since VW 
hatched this class of car in 1975. but 
it got surprisingly mixed reviews. In 
city driving, it was picked as the best 
car by two testers, but had scores 
reaching down to fifth and sixth. In 
country driving* it had two firsts. 

fflteasa turn to gage 17 * J 
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but alao a sixth and tenth. In the 
final balloting, it finished third over- 
all. Only Louis Washington picked it 
as his favorite car. 

The Rabbit did quite well at the 
track— runaway first in accelera- 
tion, second on the skidpad, third in 
the parking index, fourth in braking, 
sixth in interior noise, ninth in the 
slalom and fuel economy- At $7,355. 
the LS-optioned r velour interior 
Rabbit was one of the most expen- 
sive cars we had, but only two 
testers singled out the Rabbit's lux- 



urious interior for special mention. 

Mixed reviews were the Order of 
the day. Almost every tester men- 
tioned the "spirited performance," 
"amazing get up and go/' and 
"spritely feel/ 1 but almost everyone 
also complained about "noticeable 
floor vibration*' and “a terrible 
shake at 55 mph." Handling was 
described as "like glue on the road/' 
but the seats were criticized because 
"you sit on top of the seat rather 
than in the seat. 14 

Nearly everyone criticised the 



poor rear visibility caused by the 
Rabbit's thick C-pillars. 

Summing up the Rabbit is tough, 
The car is a terrific performer, see m - 
ingly well constructed and fun to 
drive, but it's also a bit cramped, 
uncomfortable, fairly expensive and 
not very economical. 

Mazda GLC 

The touch-publicized GLC wan 
something of a disappointment. An 
obvious Civic done, it shone in only 
two areas: interior passenger room 
and price. The stripped base -model 
GLC cost up to $£>500 less than cars 
which ranked behind it. It was 
strictly average at the track- 
fourth in fuel economy, seventh in 
the skid pad and braking, tenth in 
the slalom* and fifth in acceleration. 
Our testers ranked it fourth overall, 
with a row of fourth-, fifth- and 
sixth-place votes. 

The Mazda was consistently criti- 
cized for Its ride and handling: 
"much sway and slide PT ; "torque 
steer on throttle liftoff in turns; 
needs stickier tires and rear 
shocks/ 1 Our testers also thought 
the shifter was "uotchy/ 1 the trans- 
mission "very rough/ 11 the body "full 
of squeaks and rattle s, front and 
rear/ 1 and that ^there's more road 
noise than engine noise, but too 
much of both," They also criticized 
the seating position because "the 
pedals are too high, while the wheel 
is too low." 

Some features of the Mazda were 
especially praise d p however. Our 
testers thought the vi sibil ity excel- 
lent in all directions, styling clean 
and pretty, the steering light and 
precise, the seats comfortable, the 
instrument panel nicety laid out and 
the acceleration "snappy/ 1 

Dodge Colt 

Not as perfectly turned out aa the 
Civic or Subaru, not as snappy as the 
Rabbit, not as commodious as the 
GLC. the Colt ended up in the middle 
of the pack. Ha unique Twin-Stick 
two-speed differential is the heat 
feature, and helped give it the best 
fuel economy of any car in the test. 

The Colt was rather noisy and the 
brakes comparatively poor, but it 
handled beautifully on the skid pad 
and slalom, placing third overall. 
Dodge's optional Rallye suspension 
would surely have moved the Colt 
even higher in the handling testa. 

The Colt got mixed reviews from 
our group, with ranking* that range 
from second behind the Honda to 
tenth behind almost everybody. Av- 
eraged together, though, the Colt 
ended up in fifth overall. "Aptly 
named Colt,” said editor Bill Freeh, 
"frisky, am all and cute, but not com- 
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fortable when running over a long 
distance/ 1 

Toyota Tercel 

Toyota sells three different cars in 
this price range — the Corel la, Star- 
let and Tercel. We chose the Tercel 
because it f B front-wheel drive (like 
every other car in this test except 
the Chevette) and more modern in 
conception. 

Our group ranked it sixth overall, 
but they were seriously divided. The 
younger, performance enthusiasts 
dismissed it as “sluggish/' but the 
older, more conservative drivers 
liked its “sytle, quickness, peppi- 
ness, attention to detail— nice car, 
suited to today's needs/' 

The Tercel's day at the track was 
equally inconclusive. It was shod 
with Bridgestone tires which 
howled during gentle cornering and 
slid during hard cornering. It fin- 
ished dead last in both the slalom 
and skidpad. On the other hand, the 
Tercel was sixth in braking, fourth 
in acceleration and a surprising sec- 
ond in fuel economy. Providing per- 
formance and fuel economy from the 
same drive train is a trick that no 
other manufacturer has solved as 
nicely. Unfortunately, it has no per- 
sonality — competently unremarka- 
ble transportation, neither very 
good nor very bad. 

Flat Strada 

The Strada — now that h as person- 
ality. Some people were seduced by 
it— Joshua Colwell picked it as his 
favorite car of all— and some people 
weren't- Rankings ranged from 
Josh's first to a twelfth, for an aver- 
age of seventh overall. The Fiat does 
some things incredibly well* It was 
by far the quietest car, and second in 
both acceleration and braking. It 
finished fifth on the skidpad, sixth in 
fuel economy and was second in the 
amount of interior space and third in 
the amount of luggage room. It was 
also one of the least expensive cars, 
but had one of the most luxurious 
interiors. The one place it fell down 
in was the slalom, where the too-soft 
suspension wobbled its way to elev- 
enth. 

The Strada also has style. Indeed, 
from it a odd circular door handles to 
its nearly incomprehensible dash- 
board, it has almost too much style. 
Once you get it rolling, the Strada is 
great fun to dive* it also exhibits 
that '-bigear'' feel on the highway- 
soft ride, cushy seats, low noise level 
and a relaxed engine that's barely 
turning over at 55 mph T due to over- 
drive fifth. 

Collectively, if our testers had 
some advice for Fiat, it would be to 
give the Strada a more conventional 



dashboard layout, a straightfor- 
ward driving position, a better shift 
linkage and a staffer suspension. 
They thought the basic shell was 
both spacious and Attractive, and 
the chassis excellent. The Strada is 
the moat ‘'different" car of the lot, 
with an overbearing personality 
that appealed to only a few. But the 
Few who liked it, liked it a lot. 

Renault LeCar GTL 

The LeCar , like the Strada, has a 
strong personality. Nobody was 
lukewarm about it. Averaged to- 
gether, the LeCar came out seventh 



overall in city driving and tenth 
overall in the country. Some said, 
"ICs great fun in clogged traffic, but 
out of breath at 6a mph/' 

The Renault suspension leans so 
much on corners it feels like it's 
going to turn turtle at any second, 
and the tires are so small and nar- 
row, the LeCar has a tenuous grip on 
the road. It's not a machine to 
inspire confidence. 

The testers who responded to the 
Renault’s Gallic charm really liked 
the looks, 'inside and out, large sun- 
roof is easy to operate." They also 
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Only Uncle Henry makes 
knives you can use- 







-v 






and lose. 




When Uncle Henry ’ designed his classic Stockman 
end Pro-Trapper, he did some very special livings. First, 
he made the blades of Schrade + Steel* so they'd resist rust, 
ond you could use them anywhere. Then, he guaranteed 
them ogo nsi loss, for one year from registration, 
because he knew that knives sometimes get 
lost. So pick one up and use it Let Uncle 
Henry worry if you lose II. 
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expectations m the areas of quality and 
workmanship. Only 88.5 percent rated 
these aspects "good to excel lent 1 ' — the 
lowest score wo ve recorded this year . 

A Georgia claims adjuster; "Average 
workmanship. Windows aren't closely fit' 
led and air noise seeps In. I have to Siam 
the driver's door to close it." 

A California secretary: "The rear seat of 
our diesel wagon has a large gap 
between the backrest and cushion, and 
small items gel lost back there. The tail- 
gate shows while spots on the blue inte- 
rior — an obvious defect that should never 
have felt the factory. Also, one rear door 
has a decal saying Cuilass LS, Our wag- 
on is the Cutlass Cruiser, and the other 
three doors state this 

And a Wisconsin secretary sums It up 
this way; "l consider workmanship to be 
good, but I think they should check the car 
out before they deliver it. For instance, my 
dfrectlonals and wipers weren't working. 
Also, I complained to the dealer about the 
engine surging. He says it's the torque- 
converter dutch, but he hasn't fixed it and 
I'm not sure he can." 

The majority of owners— 6€ percent — 
considered dealer service good to excel- 
lent. That's a relatively high score for both 
domestic and import dealers. 

When we asked owners to suggest 



changes they’d like 10 see. 19.7 percent 
recommended leaving the Cutlass just as 
it is. 

Some 8 5 percent voted for better fuel 
mileage and improved workmanship. 
Others came up with these ideas; 




Cavernous trurik i* one pi the many attri- 
butes of the car that Cutlass owners love. 



'The trim under the windshield causes 
a glare at certain sun angles," noted a 
Georgia painter. "This wouldn’t be hard 1o 
correct ' 

A retired Floridian: 'Seatbelts gel 
caught in the door because they don't 
retract properly. The coupe needs better 
retractors." 

A California bridge- loll collector; "The 
rear windows in the sedan should roll 
down, even if it's only pad way," 

A New York salesman; "The rear seal 
ol the coupe needs more legroom." 

A Texas engineer: "The transmission 
should shift more smoothly." 

On the whole, though, Cutlass owners 
are much more pleased than not. We'd 
like to offer these unsolicited testimonials 
in evidence ol this 

A Florida naval officer tokJ us. 'The 
Cutiass ndes smoothly, handles easily, 
and is very nice looking. \ also appreciate 
having (he name Oldsmobile' on an auto- 
mobile.' 1 

An Alabama helicopter pilot; "Ventila- 
tion system is great I J like the driving and 
riding comfort and the fact that there’s no 
engine or mad noise I refuse to buy a 
foreign car because I want to keep our 
dollars at home, so for me. this Cutlass 
represents the best deal tor the mon- 
ey." 




6UPER GLAZE 

YOUR GPP!!! 

The 4 150. 00 

TREATMENT 

You Gon-Do-Yourscif 

for only ^. 05 ! 



A Space-Age Formula that Seats & Protects 
your car's finish ... keeps it looking showroom New! 

DEVELOPED BY MICKEY'S ... OHIO'S LEADING RUSTPROOF Eft 

We "super-glaze" hundreds of cars in our shops at a cost of over $100 
each, Now the same bassc formula can be yours for Just S0.95I Do il 
yourself— and save? 

MICKEY'S has been a specialist in thisfiercl for over 41 yea ns -offering 
I he finest rust proofing and 3 UtO finish protection fn the industry. 
Fully backed by MICKEY'S guarantee of satisfaction 



MICKEY'S ENTERPRISES Inc, 12550 Euclid Avu. Cleveland, D. 44112 216 / 791-9090 



mt nr: J 
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C Send me □ fie cart of Super -Glaze for S9 &5 plus $2 shipping, 

lohio Tflifu^rtn prld Hlfll Ifl* ^ 



□ Chec k D Visa 

□ Money Order □ Mail ct charge 
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Address 

Chly 



Acct. No, 
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Build a picnic 
table you can 
store indoors 




y 



Parking a bulky picnic 
table indoore when sum 
mar is over is practically 
impossible- So il si is In 
tfro yard or on I he patio 
12 months of tbs year. 
Not so wMh this unique 
design. Both table and 
benches fold scts&or- 
laabion Into an incred- 
ibly small unit which 
means the whole Ihin-g 
can be stored In your garage or base’ 
men! with room to spare. And If made 
o! redwood, the I able will Iasi lor years. 
To o&laln plans and Instructions tor 
building this stowaway table send $ 3.95 
lo Popular Mechanics plana Service. 
Box 1014 . New York, N.T. 10101 . 




A Michigan salesman; “This Supreme 
Calais rides better than my Cadillac!" 

A New Mexico rancher: "My four-door 
Brougham with the 307 V8 is a great 
car— economical and comfortable." 

A South Carolina mechanical engineer: 
"I paid a fair price, and the sates people 
bent over backwards lo accommodate 
me. I bought Ihe Cutlass diesel, and other 
than a minor oil leak. I've had no prob- 



lems. I like this cars styling, mileage, high 
resale value, and Olds mobile quality. All 
doors and trim fit perfectly. H’s the best 
new car I ve ever purchased,” 

A Tennessee salesman "This is my 
fourth Cutlass, They've always been 
great cans— have lots oF room, get good 
mileage and never give any trouble.'’ 

A New York bowling-alley owner: "I’ve 
always liked OldsmoMes and one of the 



reasons Is lhai they're durable cars " 

A Texas administrative assistant: "Best 
auto in its class lor performance, roomi- 
ness and resale value." 

A New Mexico cowgirl: "Best buy for 
the buck!" 

And finally a Wisconsin housewile: 
"America’s number one car for me in 
every way. 1 don't know why everyone 
doesn't buy an Olds Cutlass.'' M 
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Winchester shotsheLEs deliver 
the power, patterns and per- 
formance you’re looking for. 

Ihey To custom-tailored to 
the kind of shooting you do: 

SupeiOt* — The all-purpose 
sbotshel) for waterlawf at 
normal range. 

Super Double X r — For larger, 
high-flying waterfowl and 
lurkeys. 

Upland— Far smaller, lighter 
gome and quick birds. 

Each shell is a balanced 
blend of top quality compo- 
nents packed in a unique 
single-piece hull that 
fake.? more reloads 
than competitive 
huJJs; 

WincheBler shot- 
shells. Performance. 
Plus readability 
that will keep you 
coming back for 
more— less often. 



WINCHESTER. 
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THU REAL CHINA SYNDROME fCwuen 



still called china around the world. 
The Chinese built water mills, 
crank-operated rotary fans to win- 
now wheat, and a chariot which 
measured distance and made a me- 
chanical drum beat with each turn 
of the wheel. Sulfur matches first 
were used in Chi na, and it was a Chi- 
nese who first darkened a room and 
experimented with a pinhole of light 
to discover the inverted image. A 
Chinese invention created a piston 
operated by a crank to open and 
close mechanical bellows for metal- 
working, and a system of toothed 
cogs and gears that later was put to 
use in Western steam- powered en- 
gines* 

The ancient Chinese liked to be 
comfortable, and automatic fans op- 
erated by water power cooled the 
rooms of the well-to-do and the no- 
bility. The Grand Censor Wong 
Hung (ftth century) lived in the 
Lodge of Artificial Rain, where 
water was directed on the roof of his 
entertainment hall to keep away the 
heat of summer. Meanwhile, the em- 
peror's "Cool Hall" depended upon 
rotary fans to stir the air, screens lo 
keep out the sun, fountains in each 
corner to shoot sheets of water up 
the walls, ice under the benches and 
even an occasional rumble of thun- 
der to make his imperial majesty 
think that it was a cool rainy day. 

The Chinese also were clever at 
fashioning mechanical toys. In 200 
B-C- the emperor possessed n me- 
chanical orchestra, consisting of 12 
bronze robots that played music on 
lutes and guitars. One inventor cre- 
ated an ingenious mechanical man 
who was put in the marketplace. 
There he held out his hand and 
cried, “Alms,” and on one day alone, 
according to the ancient chronicles, 
over a thousand people handed him 
coins. 



The great sea of the air also 
attracted the Chinese. In the 6th cen- 
tury Emperor Kao Yang had prison- 
ers dragged to the Tower of the Gol- 
den Phoenix and "flew" them at- 
tached to paper kites. Moat plum- 
meted to their death, but later, one 
Yuan Huart-Thou flew on a kite fora 
distance of about a mile and a half. 
When Marco Polo visited China in 
the 18th century* he found that kites 
for lifting men were commonplace. 
One Chinese general flew his ob- 
servers attached to kites over the 
enemy 1 *s fortresses to spy upon 
them. 

Early Helicopters? 

As early as the 3rd century the so- 
called Chi-Kung people were report- 
ed to ride in aerial cars propelled by 
a wheel or rotary blade. Since these 
people were also said to be hermaph- 
rodites and to possess three eyes, 
this report must be taken with con- 
siderable skepticism. However, writ- 
ing in the 4th century, Ko Hung de- 
scribed in detail how to make a fly- 
ing car with rotary blades, similar to 
those on today's helicopters. The 
Chinese never managed to create a 
source of power that was mobile 
enough to make the device work, but 
when Orville and Wilbur Wright 
flew at Kitty Hawk. N.C., they were 
employing adaptations of two very 
old Chinese inventions — the kite 
wing and rotary blades. 

Given the diversity and ingenuity 
of Chinese invention through the 
ages, it would seem that once the 
dead hand of doctrinaire political 
theory is lifted from China, science 
and technology will flourish. Fang 
Yh vice premier and current minis- 
ter of science and technology, says 
his country expects to catch up with 
the United States by 1935 and sur- 
pass us by 2000. This is the claim, 



but what is the reality beyond the 
bravado? 

Today China is far behind the West 
in physical sciences and com- 
puter technology, but is not too far 
behind when it comes to the biologi- 
cal sciences. In the nation's middle 
schools, the natural sciences and 
mathematics are being given a new 
emphasis, and the best students as- 
pire to become physicists, (Mean- 
while. less than 60 percent of U*S* 




While slirnjpletB Saxons vwo losing the 
Battle of Heating*. China** armies want 
Into bathe with neptilhe-fueled flirtt*tiirow- 
are using double-acting pump* (by the 11th 
century. Chine** cavalry had been using 
foot stirrup# tor 1.000 years), 

high schools now offer a physics 
course.) This may well alter the pic- 
ture by thq time a new generation 
takes over. The Institute of Bio- 
chemistry in Shanghai has done 
some important internationally 
recognized work in molecular biolo- 
gy* and the Chinese study of cancer 
has impressed Western cancer re- 
searches On another front, the 
Chinese do not favor chemical over- 
kill in dealing with agricultural 
pests. They have learned to employ 
mites, parasitic wasps and viruses to 
eliminate them. 

In the field of chemistry, petro- 
chemical studies and work on poly- 
mers have been impressive. In phys- 
ics, the most significant Chinese 
work is on lasers and solid-state de- 
vices. The Chinese also have devel- 
oped advanced high -temperature al- 
loys. rare-earth metals and salts. 
Their technicians are making semi- 
conductor materials, including sili- 
con crystals* of excellent purity. 

All of this is promising enough, 
but if China is to pull even with the 
West, the nation must steer clear of 
the political excesses of the last gen- 
eration. As Science Minister Fang 
Yi remarked on his visit to the Unit- 
ed States, ‘^Virtually everything re- 
mains to be done/' m 




“Fuddling" malhod of producing wrought Iron was used In China 2,000 years before 111 
development in Britain Note doubte-acting piston bellow* charging tit* smeller. 
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PM S REAL PEOPLE ROAD TEST 

(COnjinusfl Horn page 

mentioned the "easy-shifting gear- 
box and comfortable seats" and said, 
"light, feels like a baby car." Those 
who didn k t like the Renault,, realty 
didn't. To the question "what fea- 
lures do you particularly like" we 
got the answer "nothing at all. 11 ' 
Another tester answered "features 
you particularly dislike 11 with "the 
car/ 1 Graphic designer Jean Con- 
stantine summed up the whole di- 
lemma, "Fun, like a toy," she wrote, 
which depending on your interpre- 
tation, is either a compliment or an 
insult. 

Mercury Lynx RS 

Ford’s $3- billion World Car was a 
stunning letdown. At over $8,000, it 
was the most expensive car in this 
teat by $600, and the most recently 
designed. And yet the highest score 
it received was a seventh overall, 
with a disappointing run of ninths 
and eleventhsp 

Our test Lynx had the full-tilt, RS, 
heavy-duty suspension with expen- 
sive Mtchelin XZX tires. It wallowed 
to sixth on the skidpad, almost solely 
on the strength of these sticky tires. 
A white-knuckle run at the ragged 
edge of good sense forced it into sec- 
ond in the slalom, but the under- 
shocked, softly sprung Lynx was 
more of a handful than any other car 
except the Renault. 

Virtually every one of our testers 
remarked on the I,ynx + s suspension. 
Their comments included, "very 
mushy, seems front-heavy": "poor 
cornering'*: "soft suspension " and "I 
didn't like driving it." 

Our testers complained that their 
knees hit the steering wheel, that 
the rear seat was quite cramped and 
that the shifter was wobbly. The 
engine came in for repeated com- 
plaints; "engine vibrates on acceler- 
ation," "rough and noisy idle," 
"jacks acceleration uphill*" "low on 
power,” and "no guts." But they also 
Liked some features, especially the 
comfortable front bucket seats 
{"better than the ones in my % p olvo, hl 
exclaimed one admirer), the gener- 
ous headroom, the sporty exterior 
styling and the easily read dash- 
board. 

Perhaps some Ford product plan- 
ner would like to answer Malcolm 
Davies. "Why,” he asked, “if this car 
looks so great, did it turn me off so 
completely?" 

Chevrolet Chevette 

Like the Tercel, the Chevette has 
very little personality. Like the Rab- 
bit, it seems old-fashioned, with 
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AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPV HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER, 
ODDS ARE IN YOUR 
FAVOR THAT TH S WATER 
SUPPLY IS LESS THAN 20C 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY, 

THE AQUA DRILL" IS THE 
INEXPENSIVE WAY IQ 
ACHIEVE WATER INDEPEN- 
DENCE. 

FOR FULL INFORMATION 
ON THIS UNIQUE AP- 
PROACH TO WATER WELL 
DRILLING 

CALL TOLL FREE 
1-600-231-2735 
IN TEXAS 1-600-392*0751 
OR WRITE 

AQUA-WELL MFG. CO. 

P.O, BOX 10839, DEPT, w ioi 
HOUSTON, TEXAS 77018 
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in kit form 
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deck £339 00 
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into 20 inches! 
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Kansas Crty. KS 66lGj 
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NOW YOU CAN DO 
IT YOUR WAY 
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nuE^ iHm| qiJalU]! P-itI % und 
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r waterIshortage?^ 

JNTRGD 1 JCI NG THE EXPLORER SERIES 
COMPLETE SELF-CONTAINED 
WATER WELL DRILLING RIG 



RE USED FOR: 



MINING 4 MATERIAL EXPLORATION 

BLAST HQLE DRILLING 

HORIZONTAL DRILLING 

SOIL SAMPLING 

0EE& HOLES 

AUGER DRILLING 

CONCRETE CORE DULLING 



The EXPLORER DRILLING tilGS t*n h* p-u* 
ehBi^d and for lets Ihan the 

coil of on* sommerePiHy drilletl waler well. 
Fu#h*rmore It* EXPLORER DRILLING RIGS 

r.in tsn iiuif In rlr'li *n ijnllmrlHd number cl 

wa[* r weHt r oi home dp cornm*itl*l um 



G?»o^i no cHiwnwl, a * i bidreulns dnh« indu U-uai 
Bf*d* wetuuetie^ opih men opei Ation ■ 2 " So 
S’ diemetw wehi ■ Up lo40Gr depth - EuJhr 

eanM inert Pickup or traitor meu4m*d Hig-h 
tpn*d drilling - CdrapiEilo Lino cl At^AnOiin 



Send S 3. 50 ( RelundaDle) 

To: Piper Hydro Drilling. Inc. 

P.O. BO* 237 



Ainmogordo, n, v. €6310 
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* ProieKiwial cartacm* in i^eat demand 

* tjy marines, newspapers, TV. This newest 
v end greyest of the cartooning courses shows 
■ jrau how in simple steps Write today far 

* FREf brOdlKTt. NO SALESMAN Will CALL 

* BOX 2&3 - C * tiflAHFQKD, CONN, Q&405 



PM S REAL PEOPLE ROAD TEST 

fQyttPuetf Fr om qa pa I3$J 

small windows and n cramped interi- 
or, Like the Lynx, it is defiantly 
American, with color-coordinated 
plastic accessories given more em- 
phasis than quick steering. Like the 
Renault* it's slow, noisy and compar- 
atively u n economical. Perhaps as a 
result, General Motors 1 first World 
Car ranked low in the eyes of our 
testers, eliciting neither love nor 
hate. They simply ignored it and vot- 
ed it a lackluster tenth overall. 

At the track, the Chevette wag 
equally bland. The rough and noisy 
Chevette engine huffed and puffed 
to tenth at the dragstrip and slid to 
last overall in braking. 

Our testers’ reports are an unre- 
lieved string of complaints that 
make dreary reading. "The worst 
sort of American junk, all too tinny, 
cheap plastic and fake chrome PH was 
a typical comment. "An extremely 
dated car by tuday h s standards,'* 
said another, "a Caprice C I nasic, Jr/ * 
Louis Washington hud the final 

word, "Frankly, 1 had the feeling l 
was in an unsafe vehicle." 

Ofltsun 310 GX 

The Datsun 310 is proof positive 
that even the Japanese can make a 
mistake, which ought to bring a glint 
of cheer to the otherwise gloomy 
halls of beleagured Detroit. Like its 
rival, Toyota, Datsun offers three 
econoboxes: the 2 10, 310 and 51 0- We 
chose the 310 because it is front- 
wheel drive, Datsun optioned a five- 
door hatchback up to £7,300 and it 
buzzed into eleventh place- 

Our testers felt little mercy, "This 
bomb will do more to restrict Japa- 
nese imports than any legislation," 
said Louis Washington. 

The 310 isn't hopeless. It scored on 
excellent third in fuel economy; it 
also has the fourth largest interior 
and the fifth largest luggage space. 

Dodge Omni Miser 

Our testers loved a few tars, were 
indifferent to others, and disliked a 
couple. But the Omni they truly hat- 
ed. In a marvelous show of unanimi- 
ty, the Omni received nine twelfths 
and three elevenths to nail down 
last place: it wag no contest. Why? 
Why did the group universally detest 
this car? 

It is moderately priced, only the 
sixth moKt expensive. It has average 
luggage and passenger room for this 
class, finishing eighth and seventh, 
respectively. It has terrific brakes* 
winning the brake test (though since 
the ones on this car weren't power 
assisted, they required a lot more leg 
mu&cle than the average driver is 
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used to— or capable — of providing)*. 

The Omni is also relatively quiet, 
finishing fifth, and very fast, fin- 
ishing a strong third at the drag 
strip, Alas, the misnamed Miser was 
last in fuel economy, In the handling 
teats, the Omni wag eighth on the 
skid pad. and fourth in the slalom* 
But mostly, this slalom performance 
was due to repeated efforts by a pro- 
fessional driver to trick the Omni's 
wallowing suspension into drifting 
around the pylons on the very edge 
of control. 

Our testers had little good to say 
about the Omni Miser. A typical rat- 
ing sheet lists "nothing at all” for 
"features you particularly like.” 
Lorraine Moscow was one of the few 
who tried to find something nice to 
say. "The radio is really very good,” 
she said, "Perhaps Chrysler could 
try the electronics field instead of 
building cars.'* 

What we (earned 

Lesson One; The Japanese are the 
I cade ra in am all c ar o an d with good 
rcoaon. Their carii arc generally bet 
ter built, better engineered, better 
styled, more nicely appointed and 
lower priced than the competition. 
That's a combination that's hard to 
beat. Our teat group uniformly pre- 
ferred the cars from Japan. 

Lesson Two: The idea that Ameri- 
can drivers prefer cars with a soft 
ride and mushy handling is a myth. 
Our typical American testers uni- 
formly preferred the cars which had 
the tautest, most '‘European” han- 
dling. 

Lesson Three: Good tires can mask 
a multitude of suspension woes. The 
Toyota Tercel's basically good chas- 
sis was undermined by terrible tires: 
the Mercury Lynx's basically terri- 
ble suspension was made accept- 
able, if not perfect, by fitting high- 
performance Michelin XZX tirea. 

Lesson Four: For most people, the 
best of these small economy cars will 
perform every function that they 
require from an automobile, without 
compromise. These cars are com- 
pletely competitive, even when com- 
pared with much larger machines 
that cost much more. 

Lesson Five: The American car 
companies are in trouble not be- 
cause of any outside forces, but 
through their own fault. Police chief 
Louis Washington put it best. 'Ttn 
an American/' he said. *Tm a veter- 
an and an old-fashioned patriot. 1 
iffuprp to like American cars, but in 
good conscience, I can't bring myself 
to recommend them. They simply 
aren’t dr good.” And that is the most 
important lesson qf this road test. 
Let's hope that Detroit learns it 
before it's too late. Wl 




GETTING AN EDGE 

fCWrnwd from B3i 



/-ADnCKJiMi-9 WANT A WEED FREE GARDEN 
GARDENING? _ WjTH0UT HARD WORK? 



you must push the file forward 
against the sharp edge. Don't try to 
make a &trok« using the full length 
of the file's cutting surface. That 
puts your hand too close to the edge 
of the knife or ax. Apply pressure 
during the forward stroke only, un- 
like sharpening a hook. Dragging 
the file back across the edge you're 
trying to sharpen will only dull it. 
Lift the file off the blade completely 
until you r re ready to start the for- 
ward pressure stroke. Apply only 
enough pressure to feel the file cut- 
ting the metal evenly, Too much 
pressure may dog the file's teeth. 




Versatile rectangular file, with a hen 
strokes to keep fingers away from blade, 
sharpens knife quickly. OH against rust. 



With a atone or file, count the num- 
ber of strokes and use an equal num- 
ber on each side of the blade. If pos- 
sible. watch an expert like A! Buck, 
famous for his Buck knives, demon- 
strate sharpening at a sportsman's 
show. Note the thin angle he holds 
between blade &n4 stone. It may 
appear that he uses a back-and- 
forth motion > but actually his pres- 
sure stroke will be as the blade cuts 
toward the stone; pressure is re- 
lieved and the blade floats hack on 
the return stroke. 

Only water is likely to damage a 
file seriously. If iVs put away wet> 
rust is certain to appear in a few 
days; salt water can cause rust over* 
night. Some anglers make a simple 
leather sheath for their file, and 
keep this well oiled. 

) do the same with the sheaths for 
my tiny ignition -point files, and 
have found 1 can usually get a full 
year's use out of each one this 
way + 

In an emergency, you can sharpen 
a soft-steel knife or ax somewhat 
with a lot of things. Try a hand -sized 
flat reck, a brick or a chunk of con- 
crete if nothing better is available. 
But for the sharpest — and safest— 
results, usq a Carborundum or Ar- 
kansas stone for basics and pack 
away a file right now for knives and 
hooks afield. PM 




NOT SOLO IN STORES 
FOR INFORMATION WRITE TO 



AGCO F Q. 80* 7£ P 

SduftivnpKrfL Ra i89Gti lor rush delivery of 

liBerorurecan ?i5-34?-8845 

24 hours a dav Chaiue card orders acoetJtw 

Name 

Street 

Cily 

State Zip _ 

Fof rush delivery of UtefalureeaU. 215-S47-SB55 
24 hours a stay Charge card orders accepted 



NEW AGCO T 1 LLEH 
GARDENING EASY 



EASY TO HANDLE TILLS WEP 
AND FUN OR TOUR MONEY BACK. 



WEEDS WT MAKES TOUR 



GASOLINE POWERED - EAST TO USE I 

mgti speed tpger Tines UN lire toughest spits into 
sandy loam gives you bumper crops cM fnjils 
vegetables A Eldweri Isbtfrat warranties. 2 wOGk 
money back tngt period Srom AGCO 



US4HI AGCO 



Enjoy a roaring 
fire . . . 

the easy way, with 
PM’s Log Splitter! 



What could be more 
pleasant on a cold, cold 
day than the warmth of a 
roaring fire. And, you 
can have all the firewood 
you need and save time 
and money by splitting 
that firewood yourself, 
POPULAR MECHAN- 
ICS LOG SPLITTER ex- 
erts some 10,000 lbs. of 
pressure and will easily 
split 2 ft. lengths of ma- 
ple and ash logs 1 2 to 1 4 
inches in diameter. With 
an I-beam backbone, 
double-acting hydraulic 
cylinder, control valve oil 
filter, 3-hp. gasoline en- 
gine and other features, 



you’ll find this log splitter 
easy to build and a fun 
thing to use. And. you'll 
save your back from 
aching as you split logs 
the easy way. 

Have more time to enjoy 
the crackling fire in your 
fireplace. Use it through 
this year, or start getting 
ready for next winter. 
Either way, it's a very 
sound investment. Send 
for complete plans and 
step by step instructions 
for just $8.95, Send a 
check or money order to 
PM Plans Library-Log 
Splitter. Box 1014 Radio 
City Station, N,Y. N.Y. 
10101 



PM LOG SPLITTER 

PDPutar MKc^Bhhti >i ft pub IPMir-en oi Ma-gar-net a DimHion qe THE HE* RET CORPORATION 
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5 energy-saving 

ideas from readers 



Get Professional 
Routing Results- 
A1 A Hobbyist's 
Price! 



Humid- climate control 

My large refrigerator has a control ment heats the cabinet to prevent 
for humid and dry climates. Since I moisture accumulation. Not only 
live in Florida, I’ve always kept the was 1 using energy to heat the exter- 
setting on the humid-climate side. na| walls, hut probably more energy 
However, after carefully monitoring was needed to keep the interior of 
my daily watt u&age, I found that the refrigerator at an appropriate 
using the dry-climate setting saved temperature. 

quite a bit of energy with little or no Incidentally, one week of daily 
moisture buildup on the outside of meter reading and an electric-use 
the refrigerator. diary helped me become more aware 

1 discovered that on the humid-cli- of places 1 could conserve energy, 
mate setting, a small heating cle- —Gail Meadows. Brandon, Fla. 



Slip practically any found-based 
router into ihe Shopsmith Router 
Arm, . and suddenly you cart make 
perfect dovetail joints, cut exaci 
copies of intricate shapes, and much 
more., all wish professional resulls 
every time! 

Like a professional pin -router, ihe 
Shop&miih Router Arm holds the 
power lool stationary and leaves your 
hands free so move the workpiece, 
so you get maximum control. Bui it 
works m less space — and at far tess 
cost— ihan industrial machines* 

Find Out More About the 
Shopsmith Router Arm— 
and How You Can Try It for 
30 Days FREE! 

Mail the coupon below to gel your 
Free Information Ki: with all the de- 
tails on the ShopsmiSh Router Arm 
You'll be surprised to Jearn all it can 
help you oo. . and surprised ai She 
low price 1 You II also learn how you 
can try it. in your 
own home * A IT 

workshop, / 

RISK FREE TT / 

W JU L 



FILTER TANK 



DRAIN 

VALVE 



3/4‘'-dia, x 3QCr 

OF a LACK PLASTIC 
HOSE; PLACE IN 
SUNNY SPOT , 



HOSE CLAIY1P 
I3HEOO) 



Send lor Free fnformalian Kit today 

□ yes 



1 M -OI A. HOSE 



ptease 5£nd me my Free Fn- 
tofmation K* i with ait the details on the 
Shopsmilh Router Aim, inctudrng cie-tai-ls 
on how I can try *-t In my own home wor^ 
shop f of 30 days FREE No cos t or obliga- 
tion. inform an ion on Ihe opsionai router 
indutted. 



ADAPTER FOR/ 
3/4"-0 ! A, HOSE 
TO P-DJA. HOSE 



PLASTIC TAPE ^ 
SECURES COILS 



ELEVATE HOSE TO x 
RETAIN WATER 
WHEN ORAIM IS CLOSED 



Dept. 577V 
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Toilet ‘tank water saver 

Cut the top off a l-galkm plastic milk 
jug and submerge it in a toilet tank 
as shown. Trim the jug*5 top to 
achieve the right displacement. This 
cuts down the amount of water used 
when the toilet is flushed. 

— Marg Heerema k Milford , Conn . 

Less la more 

Shades for our 72-in. windows are 
expensive. Pve cut costs by buying 
only half aa many shades as I have 
windows, plus two pairs of brackets 
per shade. I've put brackets on all 
windows- In winter, I put the shades 
on the north- side windows to seal 
out drafts, in summer, J move the 
shades to sunny windows,— Jane C. 
Scarborough, Titusville , F'ta. 

Nozzle *t0|M drips 

I liked the idea of plugging the drain 
cock of a hot-water tank to stop 
wasteful drips* (Sec 5 Energy Sav 
inp Tricks Thai Work for On r Read- 
ers, page Nov, 'SO.) However* I 
stop these drips with a garden-hose 
nozzle that can be turned off. 
They're sold in hardware stores and 
garden centers, — Vince Musiorski, 
Mount Prospect, IlL 



HOT WATER TANK 




Sfwa yqgf hqi™ flrwrg^SAvifigf itfe&S- PM will 
pay J2S for eac^L published idea Include E^eCiih 
Orf phtrtp. 4 rwceisafy. and a stamped. 
addrass&d env*hi p& rf you wart unused malenAl 
m umed Send » Energy-Saving. Ptopd&r Mb- 
«iaoC5. 22* We st S7lh Si., New YYHfc, NY l 00 1 9 



The 

Greatest 
Machinery 
Buying 
Tool Ever 
Invented 



Of 



HOW TO BUY 
METALWORKING 
MACHINERY AND 
EQUIPMENT 

You need it if you Buy— Specify— SsH - ui 
Approve m^eialwor^ing machinery or equip- 
ment. A one-oba-kind book iM wiM guarantee 
you'll get ih* mast oui ol every dollar spent for 
metalworking machine rf or equipment! 

30 Copters giv* you information you need 
lo select ind inspect metalworking ma chine ry 
or equipment . m dsar. concise, easy to 
understand language 

Over bOO’Ptus pages packed with informa- 
tion to help pmpoinl iha test unit for your job 
Fully illusliafed wuh Ire drawings showing 
principal parts and detate 
Compiled with the cooperation of hundreds 
of dealers r manufacturers, and rebuilds 
A musi lor new buyers . . an excellent 
refrrstwt course and reference tool for the 
experienced 

Hard cover, sturdily bound, targe 8V4" n 
IT* page sae 
Prove it lo yourullE 

Lei ths$ book save yju at least twice the 
purchase price on your ne*T metalworking 
machinery purchase or return rt in 10 
days for immediate rahindt 
— ORDER TODAY! 

HOOK D IV 

J («0U5tFUAL MCKV NEWSCORP 

1 ?9516 5ULlhWd HC C $ M. Soulftlivd HHfcOT 

| PttB# mti «f HCnr Ifr Svr i«t*lwrtfc| 

I hKMfflirv 1 EtuIpniM H ES91 I USA i per copy twin 
l KMCf Er-Jl prnr.'rff i 

f □ Psyimrnr |nic|*s(d ‘ 

| iPdDllsflw 0 J V 5 \H&W & U ndUilq C h jrpEl in USA I l 

■ □ rat \ftt\i - I JEtsi fi r dc fiu i a\ rnesa i* d< kifig hgn-ni 



him* . 1 rite 

Gofligu* 








City 


Zip 


'Michr^n Mmi icJ *\ ules Ur 







FACTORY 



Reg Si 



11^ cooled. 1 Jw.Mffi 3'Hfdt fiUMBtE'BIKE 
MQIGfl install easily with jusf flrw bote Motorcycle 
lype dutch and ihrtHlle wnflioli Dess not mlwfcra 
with normal petfafirig SalivlJdiun yud^nml 

WRITE FOR FREE BROCHURE 
AND SPECIAL FACTQflf REBATE OFFER 



k.. Bumble-Bike" 



Dept. Its P.0 Bo* 1116 
Havana, FL 32333 U S Patent Pending 




IT S ABOUT TIME! 

SOLID BRASS GRANDFATHER 

r ^ CLOCK MOVEMENTS 
AT INCREDIBLE 
*iu DEALER PRICES! 



QIplMtlfl&F Srind- 
1#Hiir CcDcfe Mtv#rninL 
AvilliDli wlEfj Ttmpui 
. Fu(H ar Paving M Hft 
Dili. Ratfflin m S«Hd 
Brin Bi4ri Arrtuc 
Nv-mnJi Wiiimlrttltr 
CM mil- 



New you can own the linest solid brass, pre- 
cision crafted Gran dial her Crock movements 
in the world today without hawnp to sacrifice 
quality for prree direct bom Diplomat 

Clock Company and at INCREDIBLE 

DEALER PRICES 1 

WHITE TODAY FOR OUR SPECIAL DEALER PRICES! 
As a Diploma,! dealer noi only dq you jeqetve 
irempndous discounts on movements, you 
also receive substantial dealer reductions on 
our entirq line ul heirfoom quality solid wal- 
nur Grandfather Clocks both assembled 
and fmished and hits 

WRITE TODAY AMD LET US QUOTE OUR DEALER 
PRICES DIRECT TD YDEjl PttOttE mm\U 
WELC0N1ED 20&/6Z6-91O9 

Suppi&f So the Wfwte&ate Ttatfe since 1$?l 



(.1.01 K COMPANY 
Highway 3] North * PO Drawer 544 
Spanish Porr Alabama 365Z7 
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Build thb panoramic photo stand 




Take snapshots as wide as the open sky. as 
encompassing as a full circle. Here's how to take 
real panoramic photographs. 



by Fred Naitz 



Thfl panoramic platform above will allow you to 
produce; some spectacular effects. Take your 
first pholo and rotate the camera to lake another 
view with some overlap. Continue the process 
until a complete scene Is recorded. Shots are 
then trimmed and butted together. 



S pectacular pan- 
oramic pictures— 
even covering a sweep 
of a60 o — are easy to 
take when you mount 
your camera on this 
pivoting platform. ¥ ou 
can build a platform identical to the 
one here, or use it only us a guide to 
create your own design. The only 
critical measurement is locating the 
optical center of your own camera's 
lens. Details on that follow. 

Overlapping sections 

The platform lets you take a series 
of photographs that can be mounted 
side by side. As each photo is taken, 
the platform is rotated a few degrees 
for the shot, anti this b repeat- 
ed until the entire scene has been 
captured, 

Each photo in the series is made so 
it slightly overlaps the scene record- 
ed on the previous photo. To show 
the entire scene, the photos in the 
series are overlapped so they form a 
composite image. 

Once the photos are lined up and 
held lightly in place with masking 
tape, the overlapping areas are cut 
out so you don't get a double thick- 
ness of print paper when you mount 
the photos. The cuts should be made 
irregularly — sawtooth or wavy — so 
as to hold better and be less visible. 
After the trimming, the tape is 
removed and the pieces of the scene 
are hutted together and cemented 
as a unit on a suitable backing. 

The most important thing to re- 
member when building the platform 
is that the camera should rotate 
around the optical center of the 
lens— not at the tripod socket or the 



lens's physical center. Otherwise, 
your panoramas will be distorted. 

Locating the optical center 

Refer to our diagram and note 
that the aiming disc's center is the 
point your camera pivots above. The 
sliding camera platform allows you 
to position the camera lens precisely 
above this point, and adjusts for 
lenses that have different optical 
centers, (The optical center is deter- 
mined by a lens 1 * focal length,) 

For each lens you will use, you 
must calculate its optical center* 
First, set the focus at infinity. Then 
find the dim-plane mark on the cam- 
era body (a circle with a slash 



through it is usually engraved at the 
film-plane point). Using a metric 
rule, measure from this mark to a 
point on the lens barrel that is the 
same number of millimeters from 
the film plane as the focal length. 
For a 55- mm lens 1 you'd measure 55 
mm from the film plane and mark 
that spot on the lens barrel. 

Once you have marked the lens's 
optical center just position the cam- 
era atop the sliding platform. Move 
the camera back or forth until the 
mark on the lens is directly above 
the Center of the aiming circle. 

The platform need not be as long 
as we show if you will not be using 
fFtease fu™ to D fr JZ T-3£j 
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Operator rolls log onto 20-tL track tor milling. Mill will handto Band-saw carriage rides on track to make cut* After the log la 

lengths up to 16 ft.. 9 In. and diameters up to 17V* fin. squared, It la ready Tor sawing Into dimensioned lumber. 



Portable band saw lets you 
mill your own lumber 



W hen I attended the “Harvest- 
ing for Fuelwood ,fc equipment 
exposition in Portland. Me,* one 
item, a portable sawmill, stood out. 
Although its price makes it a tool for 
the professional* the mill is ideal for 
anyone who wants to build a house 
on property with usable trees. 

Called the Ross BandmilL it's a 
band saw mounted horizontally on a 



carriage. The track riding saw is 
gravity-fed through the log, A jack 
allows the operator to raise the log^ 
while adjusting the shelves for the 
next cut- Advantages over conven- 
tional mills include accurate cuts, 
smooth finis h T lower cost throw- 
away blade? and one-man operation. 
Feed rate is 8 to 12 sq. ft, per minute 
(in white pine). The mill coats $4400 




Ths* cut produce* a t -In, board- Thicker 
board* can be produced by adjusting log 
ahelvea {arrow*} al both ends of track, 



from W,K, Ross Inc., Main St.. West 
Hampstead. N.H. GS&41. 

-^Joseph fi. Proiwy 







30 Ways To Help You Qualify 
For The Job You Want! 



FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 
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PANORAMIC PHOTO STAND 

JgfflTJhnuetf frcrtr page 134} 




CAMERA SLIDES 
ON SLOTTED RAIL 
TO ADJUST 
L&N5 POSITION 



c - 



SLOTTED RAIL HOTAfES 
AROUND T H I POO HEAD 
TO PHOTOGRAPH 5CFNE 
IN OVERLAPPING SEGMENTS 



BUBBLE lElvEL 
KFF^S CAME RA 
SWEEP LF VE L 



Camera aiming disc 



■ SLIDING CAMERA PLATFORM 



Placing the Iwv'a optical canter above the 
canter of rotation la wary Important. Hi# 
sliding platform allow# you to move iha 



camera to accoromodai# various lengths of 
lenses. The text detain how to find the true 
optical canter of each lens. 




SLICING 

CA*»£«*A FLAirQHtf 

3/4 jc 4- 



FUMBLE 

LEVEL 



I#* I/** 2" 

cua: 

l? RECslJ ^ 



1 4 :'U L 

- 1" BOLT 
AM?* ASK^ft 



SLOFTEO ft AIL 
3 B" 1 HICJC i. 
WIDE,* 

UT TO L2" LONG 



MO LIE 



.NAIL 

TOWER 



L 4M ^ 
THUVB5CHEW 
ORKNUHS.E& 
FLASH- 

BRACKET^ 

SCREW 



I-1/2r r OIA 
CARDflOflRO 
AIMING DISC 



TWO H 20 
TEfNUTS 
HAC^TO BACPC 
itUT WRONGS 
Off upper 
TfcCNUtl 



3tt* / 

J-UF'-OFA 

□E£C 



V*M 

TRIPOD 

SCfitw 



AHWNQ DISC- ACTUAL SIZE 
l5CAL£ FOR 55 MM UNSl 



Wtt” HOLE 



ftrtfl"-WID€ 

SLOT 



telephoto lenses. In fact, if you plan 
to use only one lens p you can make a 
non adjust able platform. Just keep 
the optical center of whatever lens 
you use above the center of rota- 
tion. 

In setting up the platform, make 
certain it is completely level. Note 
that our platform design includes a 
circular bubble level. 

Take your first exposure. Now 
rotate the platform while observing 
the scene through the viewfinder to 
make sure you have included the 
necessary visual overlap. You may 
want to make marks on the aiming 
circle to tell you how far to rotate the 
camera for each exposure. The aim- 
ing circle we include is already 
marked to work with most 55-mni 
lenses — but check your first few 
shots through the viewfinder for 
that important overlap. 

Soon you should have many pan- 
oramic shots that capture truly 
breathtaking views, m 




Center of Ihe aiming disc (above) la also 
the center of the platform^ rotation. 




Two Teenuta (above end diagram) lei you 
make pivot bearing for smooth rotation. 
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PM LOOKS AT 

GLAZIER 
POINT DRIVER 



light squeeze ah the bundle is 
all it takes to drive glazier 
points with Red OeviTs point 
driver. The zinc-cOsted 

points are automatically inserted 
to the proper depth and hold fast 
if the window frame is in sound 
condition. 

Although the point driver has 
been available for some time to 
professional glaziers and picture 
framers, it is no w being offered to 
do-it-yourselfers. This move is 
based on the maker's claim that 




To toad t ft* magazine wltti tti# poirlt, lift 
tha feeder rod and awing ft la one aide. 




Point driver mahea glazing lota easier. 



window glazing and picture fram- 
ing are simpler and safer projects 
when you use the point driver. 

The Model No. 1602 point driv- 
er, priced at SM9, including a start- 
er set of points and operating and ' 
loading instructions, is available 
i at hardware, home-center and 
art-supply stores. Red Devil Inc. T 
| 2400 Vauxhall Rd + * Union, NJ, 
070&5. makes it. 

— Rosario Capotosto 



We feed 

the American mind. 
Take a bite. 




Consider for a moment. Your body needs nourish- 
ment about three limes a day. Hut your mind has an 
insatiable appetite. It’s the world's first and still our 
most intricate computer. It senses. And it absorbs. 
From the primed word, for example. Meaningful ideas, 
concepts, thoughts. 

Vbu'll find magazines and paperback books at 155.000 
stores all across this land. We think they’re the kind of 
nourishment you need. More and more. 

Bite into some good reading today. 



tUB 
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Car stereo: 

Three you can install 

Here are the problems — 
and how we solved them. 

Alpine 7308 
in an Escort 



I nstalling Alpine's 7308 AM/FM 
stereo tape deck in a IttfSl Ford 
Escort was by no means an easy job. 
Many of the problems we encoun- 
tered were caused by working in 
tight quarters— other problems are 
common to even the larger new 
cars. 

The 7308 is one of the new auto- 
sound units that can make your ear 
sound as sharp as a good set of 
living-room components. A limited- 
edition model, this unit gives you 
just about everything for its price 
tag of 5799.85. (Since it H s a limited 
edition! the 7308 is not often dis- 
counted,) 

One button lets you scan the radio 
dial, station by station. When you 
hear music you like, another push of 
the button stops the scanning. Or 
you can store six AM and six FM sta- 
tions in memory. There is also a 
music- sensor button. When this is 
activated, the cassette tape can 
rewind or fast-forward automatical- 
ly to the beginning of a song. The 
unit also includes features like Dol- 
by noise reduction and an optional 
connection for an automatic power 
antenna. 

We decided to boost the 7308 "b pre- 
amplifier power with an Alpine 7002 
40- watts-pe r-c hannel a fte rb ur ner 
amplifier. And we selected Epicure^ 
LS-35 speakers for the front and its 
US-70 speakers for the rear. 

That's a lot of sound gear to fit into 
one tiny Escort. The first problem 
arose when it was time to cut the 
holes in the door panel, where the 
front speakers would be mounted. 
Usually, the panels are cardboard. 
The only problem we've ever had in 
installations on older cars was locat- 
ing the hole so the speaker magnet 
wouldn't interfere with opening and 
closing the window. 

We used a supplied template to 
mark the circle and tried to cut it out 
with a utility knife. Surprise — a thin 
sheet of tough metal shielded the 
entire door opening beneath the 
cardboard. Apparently, most *81 
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The Alpine 7306 offers such features as a uTomatlc scanning and a music-sensor switch. 



When installing front s peske ra in car doors, check that tha wiring Is of cor reel polarity, and 
make aura That speakers do not Interfere with the wlndOw-cranklng mechanism. 



EPf model LS-70 speakers in rear could 
mount fluah or on fop of trlmwaiL We used 
template supplied tp mark out mounting 
hole for an on-top installation (Inset). 

cars now have this metal obstacle. 

We were lucky enough to have 
access to a power nibbling tool, 
which saved us a few hours of man- 
ual nibbling. 

Next step was to mount the rear 



Plastic trlvnwalli are difficult to cut with a 
knife, To make the Job easy, we used a sob 
daring gun (with a throwaway tip) fo cut a 
circle in the plastic by malting Ift 

apeakers on the left and right rear 
trim walls. The trim walls are made 
of a tough, resilient plastic— a knife 
here would make about as much 
sense as a fork. But some friends at 

rflfrase turn to moe t JO) 



NEXT MONTH IN PM 



Aerodynamics shape the new 
car designs * 

Deep-dive simulations put hu- 
man subjects under record 
pressure. 

Preview: Ford's lineup tor 'Si. 
Home energy guide. 
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Popular Mechanic* 
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Please enter W7PM 

*$} suifeenstiw to 

POPULAR MECHANICS fe: 



□ lyeaf 19,97 

□ 2 yeari $18,97 

Paymeni of $ 

Sill Mo 



. is enclosed 



4pl*u« Bwrtj 



Ygyr f r« copy will to il? way Eg ytw m sa Ip 
twelve weeks Welch far nr 

A public Alton o I She Hears I CtiFpdvaiibn 

Cr\ir*f flfflirj wbjrel tn pntrliufieri vx»p\*iKW 

|A to* p^*ei apply >r t S 4 Powwons uniy. Ail 
cotj n:ri« add Jd M per jut? 



CHANGING ADDRESS? 

n you're planning to move, pleat* hi us know el 
least OrJjHt weeks before changing ypur addresi. 
Attach current address la b9t and Ml IhyOUT name 
and yW new add fBW. This will serve lo Insure 
prompt service on you* subscripted 
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700 Masonic Bldg. ■ PorLsmcwlh, OH 45662 
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FOR FASTEST SERVICE 



You may phone in bank card orders 

•14/1H-77M 



CUT YOUR HOT WATER 
BILL BY ONE THIRD! 

and have all the hot water you need 



Lei space-age computer Technology help 
you save money on your hot water bill 
ail year iong with the ama2ing new 
Lectra-Miser The average family can 
save up to 34% of ho: water costs with 
this luily automatic, rr ultipte program 
timer, which pays for nself in less than 
three months, and gives you a 1 5% 
federal energy tax credit 
installation Is an easydo-i ^yourself 
project for all electric and oil hot water 
heaters (domestic systems — spring, 
summer and fall) Set it to sulomatlcaity 
(urn your water heats' oft when you are 
not at home, sleeping or otherwise not 
using hot water. Il turns itself back on 
uefore you need hot water 



Now — start paying lor hot water onfy 
when you need it, and start saving money. 
The Lectra-Misor, Ihe SmartSwitch 
whose lime has come I Send for yours 
today — only 509.95 with the coupon 
below ! (Conn, res, add 7’/*% sales tax ) 

• Manual Override 

• Remote Timer 

• Two Year Warranty 




DeaierfDlstribulor logoi lies Invited 



Please send me. 



. Lectra- Misers at 589.95 each, 
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□ MasterCa rd/Visa. 

□ Check Of Money Order 

t ~~‘ Name 

Street 

City, Slate. 7l p 

allow 3-4 weeks for delivery 

Thompson Mfg„ 10 Stonecasile R&, New Mil lord, CT 06776 













CAR STEREO 

fCoftflPHtf J from QBQQ r 33) 

Audio Breakthrough in M an h asset, 
N.Y.. showed us 0 neat trick to cut 
this plastic. 

Heat up a soldering gun (with a tip 
you can discard afterward). While 
it's heating, use a template to mark 
the size of the mounting hole. The 
soldering gun's tip will melt through 
the plastic like a hot knife through 
butter. 

If you're installing speakers in 
non plastic rear decks, you'll proba- 
bly have to cut the cardboard that’s 
over holes precut in the sheet metal. 
In an older car t you may have to cut 
holes in the sheet metal, too. 
Installing the 7308 chassis would 



have been simple in the Escort's 
roomy radio compartment > but Ford 
seems to have gone out of its way to 
create difficulties for the home in- 
staller. The radio must go in through 
the back of the dash — you can't pop 
a unit out of, or through, the front. 

When we got the old radio out, we 
realized that the 7308 wasn't going 
to be a perfect fit. Ford uses a per- 
manently mounted front plate with 
a number of interior protrusions. 
But careful work with pliers and 
knife cleared away the excess plastic 
and, at last, the new radio was 
seated in the compartment. 

The power amplifier came next. 
We could have placed it on the fire 
wall, but the Escort has removable 
front seats^ So we took out the pas- 




ftwnoto-ooflfrol scanning of AM^Flfl Italians with handhold awHch la one feature of 3001. 
Saab unm you job of Installing front speaker*; They're buIN Into top of the dash. 



Blaupunkt 3001 in a Saab 



I nstalling Biaupuntt's 3001 AIWFM ste- 
reo, autoreverae cassette player in 
the dash of a Saab 900 (i9?9 EMS mod- 
el Ha especially easy. The dash is already 

cutout tor Ida radio chassis, and two good 
speakers are standard equipment with 
the car. They're mounted under the dash 
at the factory. Sound radiates upward and 
reflects oh the windshield (right speaker 
grille is on top of dash in photo above). 

First, position the 60-watt power ampli- 
fier close enough to connect to the radio, 
We chose a lire wall spot, as shown in the 
photo at right. From the amp. run speaker 
leads up to Ihe dash speakers and snake 
two olher wires back under ihe carpet to 
right and left rear speakers. 

The 3001 is an electronic wonder, with 
automatic signal seeking, digital display 
of time and station frequency and memo- 
ry presets for six AM and six FM stations. 
Discounted price (don't pay the $630 list 
price} shouldn'f be much over $500. 

Connections at ihe rear of ths chas- 
sis — in addition to the usual 1 2 -volt fused 
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lead, ground, antenna plug and output 
cable to Ihe power amplifier — include an 
eleclric antenna connection (to raise and 
lower the antenna automatically when the 
radio Is lurried on and off}, a plug for a 
wire-connected remote control for station 
selection and cassette reverse and a sec- 
ond 12-v, fused lead that must be con- 
nected ahead of you ignition switch. That 
way, power Is always supplied to the dig- 
ital clock and station preset memory cir- 
cuits, so time and favorite stations aren't 
erased when you turn off your ignition. 

If you're not using an eleclric antenna, 
tape Ihe wire to the back of the chassis, 
where it Will be out of the way. The Saab 
provides a 12-v. lead for the radio, situat- 
ed at the right place behind the dash, that 
is connected after the ignition switch. 
Finding a 12-v. pickup spot ahead of ihe 
Ignition, however, » time-consuming. If 
you've never explored behind your dash, 
allow several hours for the installation. 

After you slide Ihe 3001 chassis into Ihe 
dash, you may have to shave the plastic 



sen per seat and installed the ampli- 
fier on the floor, where it would be 
hidden once the seat was rein- 
stalled. (The Escort is also roomy 
enough beneath the seat so that 
there is adequate airflow around the 
amplifier.) 

Routing the wiring was the next 
stage. The main thing here was to be 
as neat as possible. We cabled and 
ran wires from the rear speakers 
under the rug in a wiring channel to 
the amplifier. We snaked the wires 
from the door speakers under the 
rug to the amplifier, making certain 
enough slack was left to permit the 
car doors to open and close. Finally, 
we ran the 7308 preamp’s wires to 
the amplifier. 

The only thing left was to install 




On* B+ lead connects ahead of ignition, 
since clock and memory need ■ steady 12 v. 




Connection a on 60-watt power amplifier 
Include Output* to four npeakern (16 watts 
par channel). Beal location tor amp la on 
Hr* wall, high in passenger-side footwall. 

lace pi ate for proper fit. Then, mount the 
remote-control switch holder in a conve- 
nient spot tor Ihe front passenger to use 
From there, it’s just a butioning-up job 
before you gel to use your high-lech 
sound system: Set hours and minutes on 
the clock, preset tavorife stations, swHch 
in Dolby and equalization and bask in 1 5 
watts per channel of really super 
sound .— Hartford 




the capacitors, which would act as a 
crossover for the front speakers. 
Most of the power would go to the big 
rear speakers. The little ones in the 
doors were to be used just for mid- 
range fill. Attaching the capacitors 
took only a few minutes. 

We placed all the speakers in their 
mounting holes and connected the 
speaker leads. To ensure polarity, 
we made sure that the positive and 
negative leads were m the same 
arrangement for each speaker^ A 
mistake here would set the speakers 
out of phase^ When speakers are out 
of phase, one speaker's cone may be 
pushing air out. while an others 
cone is moving in. Rather than rein- 
forcing each other, out-of-phase 
speakers fight each other. 

Since we didn't install a power 
antenna, we had to hook up the hot 
lead of the 7308 to an unused outlet 



located on the Escort's fuse box. 

When we turned it all on p the 
sound washed over us in great, baa- 
ay thumps and sky-reach mg highs— 
the likes of which y eu seldom hear In 
a car. 

But, as loud as it was, we knew we 
were in no danger of blowing the 
speakers— E PI 3 are rated for even 
higher power. When you plan your 
own installation, use speakers that 
can stand the heat. Nothing is more 
annoying than ripping out an instal- 
lation to replace a blown-out tweeter 
or shattered woofer. 

At first, we felt chat SO watts of 
sound would be more than enough 
for four speaker*. But now. we think 
well pul the front speakers on their 
own amplifier, too. 

After all, a car shouldn't stop 
shaking just because it's standing 
stilL — Neil Shapiro 



Panasonic 
in LeCar 

W orking in me tight 
confines of a Renault 
LeCar didn't overcompli- 
cate this installation. Our 
Panasonic C 05900 unit 
went into the car in a little 
over an hour. 

This job went smoothly 
because the car's radio 
console is essentially a 
plastic tray which bolls to 
the bulkhead with two nuts. 
Once we removed the nuts, 
we took out the entire con- 




Panasonic CQ 5800 ANbFM slervo cuteK* player fits into 
plaatlc console on canter "tunnel" in LaCar. fleer speak- 
er* are mounted In panel with retaining nutt (below). 



sole and removed ihe original radio, 

Panasonic’s installation kit provided all 
ihe hardware necessary to complete Ihe 
job. Unlike some other installations, it 
wasn't necessary to fabricate any pieces. 

The new radio's bezel fit perfectly into 
the existing space. All we had to do was 
shift the volume knob ’A inch. Both shafts 
can be shifted in Vi -inch increments. 

Wiring up the unH was also simple. This 
programmable radio with a built-in clock 
needs a permanently hoi connection to 
keep the memory and dock worki ng when 
ihe ignition is off. We simply routed the 
hot lead to the fuse box and wired it Into 
the headlight circuit. We wired the 
switched power source Into the ignition 
switch with a soldertess connector and 
hooked the ground lead to ihe boil which 
holds the console to Ihe chassis 

We mounted two speakers in the 
removable panel in the rear (LeCar is so 
smalt, we didn'l Install the usual front and 
rear pairs). The rear panel is made of a 
stiff cardboard material which was cut 
easily with a utility knife to accommodate 
the speakers. Then we drilled four holes 
for the retaining bolts. We routed the 




speaker wires under the front carpet, 
along the bottom of the rocker panel and 
into the rear bulkhead 
The 0Owalt unit retails for $449 95 with 
four speakers. Most mass merchandis- 
ers, though, wtll sell Ihe CQ5900 for 
around $350 . — Tony Assenza 
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WOODWORKERS! 




This line Cabi riel maker '4 Wotkhenth is 
just one ct the 70 projects that have ap- 
peared rn the past 6 issues of 



The Woodworker's Journal. 

WbBltler you'r* .3, liiwlM &r a vfE*r?n wOp P- 

wortfer. wu ll enjoy flw dtfmm rtfiwinQS and in- 
slnjCKCHts f#r Emilding $11 types ol practical projects 
inci-nd-ric Early Artwntan and C&nlenwary fomh 
tufa, lays, crscki fills and much rr s re 

In addition to plans Each issue ■contains shop- 
bps, money-maicing ide» snflQufl r*p*ix t*p$ uu| 
cattnfltniikinf tecftfufllHS 

Subscribe now ter me project magazine 

lhat lealures 70 plans each year. 
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1 riMJi Mrtrfflv hP| - - rfj *1^ 04 

2 TEAflS rra teflnfiwy bu|-«nty til 00 

Forngii I^iei 1 year - 314 W! 5 year s -SS6 GO 
rPfeasE ream payrrert in 4J 5 FtfidiJ 

GUWNTtfD A lull iriund on iJi unfnniid 
4 nee ranpilifr uMlrKl 



Send Chech Or m&iiey order lo 

THE WUBQWDHlirS JOUAML Deol fi* 

PO Bin 1629 25 T hwn 
new Milford CT 06776 

□ 4 wa -tlfft □ I! VMM- l»03 

name , 
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SHEARING 

NO DISTORTION - NO BURRS 




u 5 A T tl> ' Mi ’'.1*4 
Mo I €60- 0000 PAFItNTS 

PORTABLE OR BENCH MOUNTED 

bHEAR-NOTCHER 

op H*i i M i-'i-i snippi-^9 A 

Ort^rftL handling 

|h M RH Call I *s-i-di?^1S uidd 

Sa*lD :jU|r: 5 

“ 1 W ^igi-.l filtS 

Special prio^ eaprnei Sent ' l$6l 

SHEARS 

Slraighl curs ^iin po^er sti^ar 
look h CunlinuGiis cuts net fl^Stor 
hun and nq cu-r^ mounipn 

nano coated ?D pft m.id areal cap 

NOTCHING 

Cuts aimosl any size pr *riapi! 
slid i j n ? c ■ i.'ie. ncilcr. iiL-r r_n... . pranks 
as &n example! S-mpii? s^r u D ■rtilh- 
n-0 Special too sol jpi |usr 
roiiqw r h? sorbed i ne 

SPECIAL CUTS 

Inyifli? C ul Outs Losing a reerg ngulgf 
die for srarlmgl nibbling 

TERMS 

t^eCk nrder 

VISA - Waaler Card limUudC. 1 dale 1 

■ig p* e liON^Y &ACk du AAA nT IE' 

Hp PACIFIC fi-hlE CORPORATION 

j-. a : '.a i. . f i .. u>yr hh^WAy PMi-A' 
hEWPURT 8 E*£m CAWMl I7SII f 4>i Vn*: 




Find twice the treasure 



wllh i WNFTl'B ELECTftOFlK 

NMEfl-AUINETAi, DFTtCTCW 
WNtS'4 krtulrumarli 4lt*Ct ft™, |*w*ky, cplm, 
mMM and H i pmlVt*bl*r «tUI Mkk 
J M ■ hMrfW kha fiftoJa- ltmtiy NtWi^, Hddala 
f<wn iM-lt 0<we4 tf ILt F#ta*a. 
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WHITE-S UCmOMU. INC. 1011 IHM.nl V.ll.y M.. hrt Rdurl OF V74M 



HOW TO FIND 

GOLD NUGGETS 



ELECTRONICALLY 




Finding gold nuggars or coins is now 
made easy wiih a new pate hied gold finding 
detector. Belo^e with other detectors It 
was virtually nn possible because ol imter- 
lefencelrorh black sane, This new deled or 
is unaffected by black sand and can detect 
pinhead size gpJd nuggets ai great range. 
Us maximum range is 17 feet it es very 
lightweight and has perfect balance. One 
ol our customers who had Ined five other 
makes and couldn't find a single nugget 
now reports finding up to six nuggets in 
one hour with his Gafdmef detector. 
Recently a 400 ounce gold nugget w&s 
found with a detector Free catalog. 

GARDINER ELECTRONICS 

□*pt. 31 • 4739 N 7ihA*i - PhtMftiK AZ 05013 




JVO IWESTmsrf 

ISSTAST INCOME! 
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LIVE VIA SATELLITE TV NOW I 



VY 



GAS TO ELECTRIC 




t fluid Hjlb'fl dufiutos I he fftMiril 
aiifi iVmmtH iQhl DUlpr/ 
oi any msinQ dc-jWc -nan m gas- 
lantp Kri indu4*$ 6fr#-dusfc. 
Olf-ar-dawn pi'olc ccmral 
IlflSurc, ta&l, i^ r Jited UlS'.fycf^ins 

7hf HEL4TE irt « v^Uadle m 
tntti 1 is- vgIU an tf f? wrti Ajk 
h?ffW REIITF w at ymir 
loor NrdSvare atpre at wrfie 
tit r Htiff i mfermallon. 

DW'l v3 MW - - - n ^ ■ #H- 1:? j 



YcwdllghMng Systems. Int. 
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• FOff tlOOF f POHCH r BJI CKYA R0 

• 90 CHANMEL AECEATiOM 
JUST PtJBIISHEO: 

IH lv 11 " iRfomathrt owl gim » mtilfl of nHitid 
itfwiNitlM n TAn(tiHn- K«iliin>iMi Haiti AMOllfUn 

• SHrt k . tin jm • Equipiia nt • M»tf actsitn * kkh Ken 

Our took takes the nwefY out of the 
topnittwateri technology of wtehite transmirtioo 
and reception this volume represent; ail the 
mental knowledge him wi to nadmiN for 
crapeny installing a new satellite system 
let us show you tow easy It is to put togetfier 
and hook up a satellite receiving station so that 
you tan enjoy uncut first-run movies, fcmtgri 
films las Vegas entertainment live sports, and 
much more than anything available f ro m came tv 
E verything Being telecast anywhere In the world 
could be vows at a twist erf the knob 



It * £<* 4 ? ORDER MOW 

riSiwA Watwulitc 7 hc . 

W *. liar Deft Ml 
| B«i»oy Beech, fl IM44 
1 SIND S9.95 TODAY. 

- For mr fifiF niiii i pfl u 3 1 C^uoi joq 17 w 
i itiMR FQJtfp tuHOfllth rfrtfl5l50US FurwK Or UI 
I ftif IWWw C C & frtfe- Lifw ;5WI m-AH7 Htm 

| Nirm- 





CLOCK C 0 NPQ NIKIS 

Ckxh Mmiwuri: K^hktj, tiitMaz, ilJecirfc, 
1‘rmii- fHawndmivhwr, C.i-nwt£i£i>ef, WMtmfn»- 
lr. ft Tri jilr OllilW, 4 Dyv Kf S Wtofr I T »Wt- 
rmmttiT, Hmii U*H 4 . BwiVP'iVtwa:. MwtaJ, Bcnr 1 !. 

J'^b-i itjJr Kindi, Crus ft PbaEtir Vunikwr . 
ft whAht. 1fur>drTdi'rifriprn 1 ^ ^K^DtiiT l^kean 
f t 00 fw fln < JlaJ.it. arfurtdrtl ton 

IL9.00 tbHirr 

HEWV9IT EHTEIPillEl 1HC. tat 1 

fc llii., tatMfc. Cgf. itHi 
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146 POPULAR MECHANICS 












LOUPE MAGNIFIERS 

Used by jewelers and craftsmen for 
inspection and assembly. Crown glass 
lenses pivot for 4X-7X magnification! 
Sturdy loupe attaches to either temple. 
Precision craftsmanship! Money-back 
guarantee. Send only 918.95 + $1 hdlg. 
Pnchlon Optical, Da* 112 -P . Mult IL 61060 
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Spit* 

CA$lER| KA^TEP 1 

LOG SPLITTER! 

549 95 pr u -| S5 e fi n 1C' 

jdapl SLfriB tOrte or £>9.95 
piu* M TQ& dy- lo-aitKn ao hub *1 
c*i ip- iigPii rr u ci.rip«iiy vehicle | pj — 
tend M-lfi 1*. F-wniUQ— H4H5 JiaJr^Kj 
iflf add'9ii*0 fine#!opE Good Products, 

Aoitlm }iEH|a-«fV. Kull kflw " . P*. 1 9 MO 



Build this beautiful 
Dome Home 
by yourself ! 




Enjoy super-low energy bills 
and house payments 



S«rt UP fcp 50% on uttHtw, *nnj up lO 60*4 

b ui idm s cosii- BeaulifuJ MaMfrrey Ocmes 

harn.«i flPti Bslrwnply energy ffricient, urttMlnnubly 
■JreKig. Hithquebfl Jeansiani'. indues* to ^eumtiie 

Ho ipeo4’ Idols DP skills nfCesH^ Our udldufl. 
pitflfiled S-LiUding lynem h hcwFi#-«inKlFuefc|g'i 
* ttaUty Pdf the 

htvnt*rmy Domes ci*. t*gr-Dpd«f ■?n*ll pac*- 
AB«l biart d L 1-3995 M c«Jf s up Eo 3.WC iq n 
Send for Our color C sia log l Plan BOOH — 90 l*CI- 
HR*S p*Df& 0> ■Mfhnp. ill 3 «UfiJi hgmwi Sito* 
repr*sd>ntBliv« Available Tor alt EC S“a lea 
Wrde lodayl 



□ Ruin mi your H OmQw CATALOG A PLANS 

ROD It. {ndg-Md Is fa. DO, p 

□ AlK Mrftd yew A94E MBIT 
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Ibid Tn: MONTEREY DOME I 
1ID.I Mia, Dipl. ACfl 
fflrtrtid*. Cull. >1917 




TILLER USERS... 




Can your machine /g^Ss. 

do all of this? [$i59,B(r 

* Kindli wffii Jert CHE H*W\ J 40 W 

# EVENLY bttiL turn t fill sell. 

Shrii nifatHiin without tan|iinf k 

it Letw MO flHEEUUULtf or FOOTPRINTS 

The TNO-Y'BJLP ROTO TILLER PflWCT COM- 
FOSTER can do all this ind men! That's why 
serious gardeners consider if the 
finest tiller available. See for 
yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
24-page booklet clip this and 
mail tudiy to; 

TftOV SILT* mien 

I 



Art., Trij. M.T.1H* 

9i riuli HNirtil Him *f T*0 t 
T iileri iKkfSi"! >ric*i Md Off- 

f.p^^UVI KES MW In tflttf few 1 lilffiilctf llffl*. 

(Plcsie Print Cliartyi J 
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The quick, easy way to protect boats, snewmoHes, 
traUbikcs , or my cargo! 



Strop-All 

Tie-down Straps 



T.M 



F £ 400 fti Ichll Strip A itidmbly, Our &*s-i . s lx teem foor weak Jler res i ala n [ A 1 1 X a A M |% 
Forte Blue nylon s.(Tap Includes uim pie Co-use corrosion resiilanl Slt)0' SIM flM 
rikcfie? bucltf® I Or p/eCf&B alrap tensiormg and steel hoaks Siren g-m ruling ^ 

2,000 m 



FE4Q2 Puli Through Strap Assembly. TMMolve 
Force Blu^ nylon slrap #|tri corrosiOR re^islai., 
anrt steel hooka Sirengih raking SCO ibs 



weather rssi^Sanl Air 
. pulMhrough bucxu 



$1 



Ideal for quick, easy restraint of BOATS. SNOWMOBILES. TRAIL 
BIKES, or ol her cargo on irallere, car lops, pickups. STRONG, 
weather- res i a la n! Air Force Blue nylon straps feature sturdy steel 
hooks and rings on each end fur quick attachment, This same 
type of producl protects Cargo In military and commercial: air 
craft. 

Don't take a chance on cheap Imitations and lose your 
valuable cargo, ruin a vac a lion, and spend hundreds of dollars on 
repairs, Order today. We will ship free. MONEY BACK 
GUARANTEE. No questions asked. To order , use coupom at right. 

^■Aenoquip 

Asfpquip Corpora hon, j svDxt&ary of Ub&sy G'wm&'f erd Company, 



I Tear oul ind mall lode]/ lo: AeroquJp Corpora lion. InduBtrlal 



Dlvtalpn, Vm Wtrl, Ohio PuMiftrrrtnt 3 

S#nd check, Money Drdsr or charge tha Strap- All u II Illy 
airsp or straps indloaled below 

□ FE402 StrapAIK II 0.9& □ P£fM Strap- All 119.49 

lll( D Visa Card# 

aill: □ Master Cl rdir. 

E?p|rali0nt)Bb* 

Name 



Address 
City 



Siat#_ 



Zip- 



I 
I 

| Slfl nature 

J ACl today Sep iBmb&f 1, TSfll 
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^PAY" YOURSELF $1000+ to^ 

BUILD THIS NEW 
4-WHEEL HAULER 





Tough Mark Scrtns Haulers lug 500 Ite.ffl plus 
you anti h pwwflgir almost artywfrfine 16 H P 
( 3 ^^«jT#an'Cyllf!tifror 11 H P Syiwhra-flaLinem 
Qri^ffS ft Oration engine, automatic icmyu? Wver ■ 
Ieh (no ruanual, shi Ring i alternator anti electric 
Han Steering wseef ippc pedal aettltralof ant? 
btzktL irear tioai h ^tinUic diK) , f prwsrtt and reverse 
gear let you rrurwuYM easily with speeds up ip ?S 
tfPH Dump sed MWVtOTili- emends to owr 4 r 
wdh Dii gate op eneti Many w eeswriM 
Build II fMnaH l ltd SAVE (1Wto+ frig.-ne mnurTtfi 
to fttideti S painterf i farms Tim ntouJi tec an rims 
You Oort parts together and assert*^ W5ts 
Only simgle tools neeti¥d ThoueandP ttom ftflht ig 
00 have buih a Carl H«tfd Kit 

Fof moil inloin-itltm call GWW ^3400 

pr write tof f FIEt brochure 



Uj :t 4 Mgikl ^ < 16 
shmn with op!ii?ns- 
hdaiiQUii aird Lneb 



Ano 
a-«rned models 
»nO *mi stm! cab 



Jari Heald, Inc. . 

Bqm 1U& San ion Harbor, Mr 49&£2^ 



Enjoy SATELLITE TV Now 




Save thousands of dollars! 

Now you can choose from three 
complete systems, which have 
the same superb electronics. 

Prices are: 10 ft, dish $2495, 

13 ft. dish $2595, and our 16 ft. 

(5 m.) disH system for only S2695. 
Complete system has dish anten- 
na, feed horn, polarity rotor, 

LNA, cables, receiver and TV 
modulator— everything. Why pay 1 
more? Our 16 ft, system will out- • 
perform any 10 ft. system— even § 
those costing thousands of ( 
dollars more. Satellite TV is so 
much better than simple Cable 
TV. More selection, news, 1 

movies, sports, Vegas shows, a 
Spanish, French, Russian, religi- i 










MAKE BIG MONEY! 



Brprvn -your own riam? 
piinnem-ly cm wood 

*nd bemh*ff hand- 

C rail 4* £in-|p:r Ip 
UW long J«4Ljng 
U L apprnwd elf c- 

ntc hJftdi* 0P4-WS run namf 1 , Duir&niMd 

CRAFT MARK PRODUCTS, INC. 

P C Soy ejftff- ■’VS Ml'iiHj. SA 30065 



t- :— BUY STAINED 

' " , JiA GLASS SUPPLIES 

_ DIRECT FROM 

W TU* n MANUFACTURER 

Came Lead a, Glass, Solder £ Tata 1st 

Everyihihci y O h net-d Pflr the EMUOSSOnal 
nr fieqirmer Wide sele-ntcm nl torte .ynu 
materials with nstruetJone dll *'i Pur 
t'Jtjotinq hew catalog Fgr yqur enpy 
serai S3 DO I'elurrdfl&.'H with first. rKdsr 

CDPAMSHOLES INDUSTRIES 

rtiMt Mfir t>*z r . 1 1 j 4 ! L- ■ ■ maiei?/ 

T6171 ZfcU-3 760 



LEARN TO BUILD 
OWN HOME 



- FROM FttiAJ*EJHC TO FOUNDATION TO 

V SOT A XlVf^nRHUII IWAF HOUSE OP FOUR 

mnuuM. 

* E\t u; 5 ivt ^ fruniahE nor 

ii*f. LFFPs LN pgini with i.n 
iHStcU<HH.iL I nf e HUtt.tJiTft IjRtKIpiS 

# vti- lice: vs A tirft ijr niiTtueKs wn 

WUHWW iOt t L A a BUHJD ITTHMIlIb 

W FACT Wfi GUARANTEE IT. 

SE\OTDt H|li lDIMl 

Ult-WAT RUILDERB 

P.fli BOX D& 

halibax. ta now 



- rtSYSTtFI^ STLM^miCHOMi tiL'Itn 
VOL J-HOVf | rtT'nfl ICftON ltuTjMH tULl 

UOU*e: 



ous, plenty of family and adult 
entertainment. Over 20 program 
services on just one satellite. 
You get perfect color and crystal 
clear reception, especially with 
our larger dishes that connect to 
any TV set. And to a whole condo 
or apartment complex! Have your 
local dealer install one or do- 
it-yourself in a weekend. 

Don't wait any longer. Our 
big (8X11 in.) Handbook is 
loaded with details, photos, 
aiming data, and signal strength 
maps. Explains how much sys- 
tem you need. For the do-it- 
yourselfer, we show where to find 
full schematic plans and circuit 
boards. Satisfaction Guaranteed. 
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GUBU TV ELECTRONICS, INC. . 

735 S M»l!and Hertz 

PD.&pJrt'O', Hjftritf F™3J7U | 

S*nd 17.9S Todiy! Wd I?ti& to fun dta (*m»i) Cra 
dun und J ■ 0.1 D US cr $1 L$| biadian. Foracn and 11 2.00 US 1 
funds - jii«ti 4 , -mli Or m the USA, rail dtf 24 hour COD ortir Iim . 

1-3TO 0C2 5068 now 1 

Wame I 

FuWA0drfi5i , | 
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I3JP Hand phMs^wl lUPi^iF 

«UJ hUJr hai 6 0111 KK’k il 
prrfrri ii'.Uuiiil c Va«u; h i li ih l ILw 
«e"4 hmiulli iJKASS ^?mn 

KIW.1 IK. |P Hfil'MV I IJ-vBgi 

WILL 4rrs.,^,» 4 1 Mlp 

L'lUftUL' 1*3 H hin 

knl ir i*< 4ln*«4 -1*1 T3* 

|V«UU3C A 3 r “J j|>4 till nhJr- an, 

1 lil-n 4 m lhip frn. 

4TKDL-N. T<!Oa\ Mdwtn 
LnrtX i,r Lhqd 2 

^*:i+ ► % 6>L-ur n Am 
X frl) . i 
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nn-Pvltr, ti iKhsrv , w,c. 



1 14 fHVfSTHfllT NECESSARt 
*Cur Qrtf viv(j 3 ?Tn ent n rntflgfijli ij-JlB — XA hm* priV You 
wort a Ivw hours adaymih* pnvicy cH you hpn^ Ssr^CliTOAK 
0 fflJWritfS fMtL-JBCIiDn^iJarariEo»S| w Wd sJampnd SAE fe* 
LfidO UntirtfUl PubiAhlng, D*pi. 3B , 424 H. AiUtei, Dm 
60302 (39) 



Porta bl* St««m CImwA 

&1eam m W wi^xvda 



Ait Flllffl, Uni 

r*e wi colls- lh« 
*f*d Wpg^lSQlCn. 
an KWr WBIW 

WEPOO »F4L i#c„ DvfA *12 

9*0 Ytf«T erwdway, JAASDA (ATT. B30D i . 



SIZE 



I fulhi r 2f ■ It 

Cm YI15 jji_ 



1 LH« P uSt ■ l SbPpiK^ 

A N i >+’ » in« Adijr 4 .n 1 
■+ moztmtk. hkfri J>|| 

rh^Ph p#Mid ibni 
iML'fi + n bl PII«I 

rlfll Bill a-rar I- llnap 
1 I W *« r UiiM 



O'd*' ■ >J 4 p ■ 

&MLW tJ.VS FOSTilO 
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CLASSIFIED ADVERTISEMENTS 

Rata: $4.70 pw word payable m advance eacn insertion. Minimum mean™ wn words. Bosd race capiiaiized words— $1. DO par wort additional (Ffensl 
word siif in BoW Face at no «tn charge, Zip Code Free ) The next available issue to place an advertisement in America s No, 1 Classified Section is 

OCTOBER. The Ctaing is AUGUST 5th. 

Send remitiflfrcd payable and order to Popular Mechanics. ATT/ hfiktegart E. Kappet. Class. Adv,, Mgr , 224 West 57tfi Sueet. Now Yorit, New York 
TOOi 9, Please indicate Heading under whlcfi ad is lo appear, as a consumer service and in cooperation wim our man-order advertisers who use post 
office box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing 

iheir complete names end streoi addresses. 

To avoid delay In the publication of your ad, please send descriptive materials with your request. 



AUTOMOBILES 



INCREASE GAS MILEAGE up IQ 20%. InbfffliflKrt SI. DO 
wth SaSe Hod eemabto Cemplele SoWtol - H 75 . Fpirai 
Empowering. PQ Bo* 1471 U. AutKiraWe. FL 33523 

WATER iiiltx.lur-'UjIkJ EHsfy, *"aspm , i , rtty 11 Frns d&te :i- 
EASE. UAI. Bek -I07IS FM3. B&rSS. 637D4 



SecnfT JOO MfG CalmF*** WPG-PMWi, 

Bet 31 ja. QH 448TO 

□AepLIKE TRANSFERRED Fi** Y W r To- Any 

Boil, Car. HUMf. PnilHs&Kirtii Model. E&iy ^sldUbun. 
Etafoila 51.00. BAfttH. BOx 6’2W OCMKHTOwK, Wl®n.W 
53036 

JUUSHb OASOUNE BAVMOai PlmuHi GiMnrtwd, 
Seod 13 *of Intormatton rRaTundad O &d*il varti'i Lid., 
OcjL fflP. MatWueA, NY 1 1962 



ENORMOUS SAVINGS. Maka ^ pwn CtfWs* bO046*r 
■mail?. Ppclpa H.50. Fi^H. Box 35-12, Sdrir^lll, 

Ft ?3Sgft 

lIw'jlist Tkhati? Cfteet you apee dP i M H ere accuracy 
Swl 12.25 Id: S&MtT^ PM, P.0 bo* 3?€ Gsrrolten, 
TWt7M)« 

ACETYLENE *1 An autQ toel Fy i"tormgtion pus iKl 
rtew- sandra. 00 Lwftartwf, R.F.D 30( Gill, Turners.Fakg, 
htt 01374 



Puts Q* *i>r Y*r C*T Rapp* tncim hdw 55.00 

Puwujmr e InlarrriD'kVl Cantor. F.O. Bok E40SPtf. Deimi, 
Mh*. 4*234 



SAVE OASOunGH Bypau polKAon deviws w*!y. 

■mutt*' (CM|. L#SrpiB*rita. MV 125*0 

GAS CRUNCH Q0TEHAT BUILD Ouf cartJLieter. 
Plpnd arel irtatrurfiani 55GOO. SftflSrfTWfcan $1.00. Ultra 10V 
CfAur«WI. 95*4-9 F^**da Bw ., 416-te, Nodhrilge. Card 
6+354. 



LECTHICKAH — Corve^t VWs. F«tt Id *toGnc SO mp* 
P4a ii £25.00. tote,. Si .«). Retort Bucy. be 3079*. DhIIh Tk 
75220 

secrets cm the m mpg cahhuretcm 1 pawn 

Drawings. and lrtSVutT»rta 51 1 .25 - Mffilft? SuirvtH 
HOADflUNHER futofeahons - Raymond^!*. "eKa& 73560 

STOP AUTO THEFT WWi New Aoto towwbikzw T0O% 
iKwtrvs Ffw Datate. T**ng, Bpk Si83-A. DE 

19711 



PROPAHESOASGUNE DUAU-RJEL AUT01 Gwiwtuei 
P\bra aft! LMrucjliiH 1 !, Parli &C j(e*S Only $10.00' BOA, BO)i 
m, Concord, NC 2B025 

HOTpHTUEL TBrfkALLjONJ lncrsd.tHsa:>&na(IIV9 f+feadv 
n u». Do- lamMhng M»ut ruiwry pem^grn prw Savi 
Hirfidrodi 1 OnwtB, L& *M. Wwtslwi. il. SO084 

w>Sce“ savmIs A s'i Em,. cmaib 

PifflH, sex iiiM-PM i. Sf w»n sazn 

AUTO UPHOLSTEAT — fteady w fnswT 
SEAT DOVEKS. ners. HTp^G. conwWS Ippv. m ifcAs, 

WSenor ODMfln, wv*r^ J* V«ik)hua fqr V^fca- 

TWflDn, GiMfl, Dltiyn. Tovfli. Uuii TsuO^, Swrif C«- 
vHli, Ptmtw *nd 5*i>- s? w tpr Catalog. Crt 
iTM E.0tfN»9lvd, 0*p1. P. PfcwUfti. 
CtlfeiTOb 91104 2l^79M14fl 



AUtOMOBlLJE RE-TUMNa FOR MAXAfiZED iCONO- 

MY. toehmqun WPG 60-^%' KTAItS 

FREE I fKfiwi-d. 6 qi 1 719 H. Nfii^ v A 23502 
14Q4> JS&-SQ53 

AUTO PARHTING - COttptftfi I r\E IruCtKina - L*q LHM. Eruuntf- 
Emmti $i00 22W51D fi Lr Oah Dc s Gi*^ EHyn, L^npa 
30137 

HAKE rrtcm&y tiuvmg sell 'iq uwo r.?r> Sun*, ir^xma- 
lt» S 10 DO ^ & HySwn Intflrpr-aoa, P.Q. QtH 44. Inipfi-ifll 
&NC0. CA *£0iJ 

COMPUTER w-T CM Ciflirol. E b 5 YtO#WBf tr flny 
tar E*nd SS 00 lorCaiabg and ilia Prk» Money Bac* Gufr 1 
■«■■. Kartri CddVl., 670 £ Anjhfrm, pW 117. 
A«hfeffl, CA BZ805 

HOMfiMADC PLarra 52. DO uotw 

InlwmaAnrhil, (0022 Trtffi&rlfra. SsfltM, CAJll 92071 

GAS 11009 DOU&LE y^Wf This « jftrlrt wdrka. 

s«¥d ».9S. J L EnmimiM, &5- 901= W1MM1 C4y, kwi 

SD40I 



FOUND: THE LEGENDARY 200 MPG CARBUBETOP 
R9v4B.i og "How-To W, JIDG melLfl^add' Fi4n$,o. 
Boh 7D26. tarnpa. FL 336X3 



WNOR AUTO CODY REPAIR Sirr^iM tOQklel ^iHen 

jpwtiiMiy tor Step tY-Step ^ f'hcAci 

grapftpr lllLJBlt^Mrtt Only timac Imia .nfwflad S^niJ $7 &4 te: 
AJfi Body WMkendtr P.O. Beil 1131 &ahd Forti, ND 
5SS01 



WATSB (NhXECTION: Ajjiomaic K?w comxol, snguwtfa 
NEW miilhod KHIBlart wjtef to-Btf rato, La3^»Y inflaUed. 

Anv CanbgrWff. JlO PuUiS, Sflfi, Pprt Ol*n) Ofl 

07*65 



AMAZING! Mik» A^ufthrf. 1 0f P S r Ginn k* CW-^UNMC* 
PhM Frpun Mptrfy, Bai l2^P LlM Slfr^A WA H£56 

AMAZING INCREASE IN GASOLINE MILEAGE wtfttUT 
rnodm«£»n Is OO^RstundaDio Sa5 E-ctepniea. PO 
Bca 374. Notct&H, GA 3009 + 



WOT ALOV AngVfllwt fl«|Ul r^ Jots- -Il 0 50 Mowy 
bac*. Fraqi proch-.irn! Am?w fci JX4*. 

Braktr Armw, QK 7*01 1 



INCREASE M teagu- PaiArtad F-oll^- StemrAcn 

v*pv JdC, 520 E- Lpomrt. &tewirto4i, is 6S06& Frv> 

ri6rrtrtih0ft 



PROPAN&OASOLINE Ogv Fufl Corwin Mmiup; 
$5 00. MANUFACTURER DIRECT. KT $295. Vii Mialei ■ 
durpa: PflO- POWER, BOa (319, Lu JcHlfl CA 92036 

SKIpInFgAsTuHPSII «a^~ AkJdhoi ~M 
Tour Ca.i . . Free DtWil! Roirida iBwaanth, PMfl, So>. 
10Z4 La urada, C^torua &0637 



FUNDAMENTALS. S«rvKirrg uio TrotAte- Shoaling yOl> 
Aolonalic T j animi45Jor *n Hagen oi ^Ispev-Siep 
InsfruH^cn* and T*i* on How To Etanp Ta«*n iioOO 
Patndi eriqg, Tr*iwrm*5tftfi flapafum PO &oJ( 5H4. 
OawiWd !A£ry1*nc1 £Cfl55 



PROVEN gas mv*\ (0-20% usnI ty dwte Treats izi qb- - 
iofiB lyM GLwimtead le.94. rij^awiu Ptw^jcU. 253 it 
D a#nS^ y . 4ft Ctompna, W+itgr.n 4fl0*| 



FOUND TH iaoandvy S00 WPG C*rtn^wtor RflVMlirq 
iajw.Tg" Ri^grt. E1-00. AMM]- MB 

Sarvtci, Ekix 17B. Old Bnd^d, Raw Je^My 0&B57 



BEAT Ihq Piig+T wflC □! aMrfcHnOtHl# pwrlWtip Sfrid 13 IQ 
AlternBInwi. 5343 M llwuOd Rd VOnigotrtry A^dtWlW 

^sioe 



75 GA&- SAVING PRODUCTS! NUmIAJ C*«MfT»r Ry- 
mm run AAqjfe4 paca "P tX»U*r' G&& Saving Froduda, DnntM, 
Gimniitki. FhhJ ftjf w h«j REALLY WORKS' Mdte 
□roa- Sa^rnga A^a abki New. Sand £i tor Ptapnnls GAS- 

Bayers. 6351 cmwiwoutn, Sdrta ioidpu, WooeanuHHfe 

CA9SM7 



INCREASE pu rrkospf -30% n Ea&iy ChHpy. Ouidcly 1 
Arwm. ecu ZM. Trpy, OHq iMT 



Save your CAftr paint rr yourself i* under t»r 

How to P^ap. Mast. Paint. Firmh — Sp«i&' Sp-*yar 4 . 
Pair** T«A - Qwk, £a^ s-rd - lfl.00 Syr* PtM Praia. 
BOH 1« L^nAlfa. PA JACKS 

FACT 5 1 toartifc R*wrdn w Our -SO Gas Bamri 
12 00. M*n» Cdmpsny, pra^r S*6fl MnT.mdl. T«h 

7S703 



TURN YOUR CAB INTO "MOWY MAHNO HACNHC ". 

. shKw.'ig anyrtobr a p*S0nfad FU CLS3AVEH™. 5300 WHHIy 
bpajabn^ potential. MPG p FREE 1«*1 gtiar- 

M^urGl ManAac^ng. GTAB6. Wtoni, PA ItiJI 

SECRET^ OF FANTASTIC C*S MlLEAOEM - DNa^s 

FFFEI AvIflA. Eo. 5200 Afl ^tot-lord IL 01 125 



FOUND: "ZOO MPG CAHBUBETOH' PlV15. How To 
FREE dattrts. FUR. Bob 438. Bcwlm^ Gmn. tea 

63334 



FANTASTIC GAS SAYINGS’ A1 VWhOWMl* Hrlcss ’40 
Papa Or Piwan pidducte and mijrmatign t7 $4 TMSa. Buie 
416SPM. H*fmwA, QA V4$40 

SERVICE YOUR OWN CAB I BUY POPULAH HECHAN 
ICS CAR REPAIR ANNUALS. Tkjm 4dlrk^a are ElHI a^aji- 
abh.1973. 1S74 B.'id t975 PTlM,(1 M«£Jl SwdOtoftfto: 
Fopdiflf teeclwnca, Dapl. P mKA bca, i0i*. R#eq 5*»., 
fteN Yortt H.Y 10101 



ELECTRIC VEHICLE* 



KITS - WlllAV AAxtol 6 GomrD;*fa 30-1Z0 wn, 1O0MM» 

am^s UwcrjjOofl Price f fl Bwff Asaociatea, 7l5H 
Dierfiaih Lh ?w, Mai«u. GA 90Z65 



EL4PCTTIK; Ctiir wpiupn rranuuJ tiipkmrdvOh. Eifa 
Slop-b|p Jtiap hRlteteL Diagrams DnWr^ GonVMHyi 

apfros $noa.0O. Five ^eara RHaa^OmtoprwiL 
$27 00 infomwltiyi 12.0 0. Mr iiier^ Dow 27iftL Santo &ara. 
Ca. 95051 



ELECTRIC CAR PARTS.. Cvtolog wniamj parte, pin. 

iP.Ki.iurfp.Tii Sard Si.00 K?: itecflrY: VpHWfl &»r4S0narttt 
CaLatotf r.qrtl Syti™. Q*pL EVft P.O. B*i 26, 
te*cnar:4sbjfg, PA 17C56. 

KING ELECTRIC VEHICLES OflnCMvftUn KA& Com- 
Qleie SyWam i«led: ReueviaOty jvtoad, ideal MOTORS 
Available Separately, mal sz.do tof krtonnaiton Pba- 
et; tiODlff Dvlaiiwl P«*tei " K. E V„ &e* 5i*. E Syr»cww, 
NY i30h7 



UIOCET CMS 



BUELO "TI1E BOG" Ytt^ Own partOrtM tfKrfls 

dlffpriril ihfri nr i “r" F ng 4ilJM cp I Pi ■ UrMHl EA^IftHrad IQ 

TJke cortsrtuKrfn at simple ai pcssibia . Pictocofiy ol artioe 
aLaJlBDle a* i eppearM fti Pooulw Mecho/itca pasl ^aufli 
AwHUabte tor 52 Zi Send order to-' Popi/wr Usdiwi, Bov 
1074. 0«pi PMC0. Radio C4y 6te„ Jtew Y^rt, N.V 104&1 



AUTO SUPPLIES A EQUIPMENT 



HYDRAULIC Jack r W lr kite. partE and fi^ppan Cataiog 
H.0O Hyanmic Pwtong 6 T«#Cd.. Inc-. G*nw*J P-O- 
»g K 3. Ste!«i l*terto. N.v 1D9M. 



PARTS: Army J«p erxf tnjci pvf* Spar^ P*ru 1 
EqiDpmam Ce„ P.o Ekur X&1, Leamgten, Ajpi^Lray 4fi501 



ALTERNATOR Gen^-ator ReduiiAng Sow DtfUA" 
rtedaV^ EnqinMrmg 7506 0arv#pCm«-. Lea Vagws NwwM 
BBT 34 



NEW Carburetor Book 100 * upsi four wa n 10 

VapDfil* Gat! Dnwpns* nnrl InMiWflBfW l!0 00 
Gunrartln^ 1 Ca*g. RtW* 1, H*hcO<*. gOdlh DakDla 573« 



BAffi MONET 1 Tm. Cuslcm Whfrnbi. AiAd Arcwrtzi - 
Buy Uwaftf *nd S^nd 52-00 For Catalog. Tyraa 

anu^iallonAJ, 619 E. Tallmadga Ave , Audn. Ohio 4431 0 

AUTOMOTIVE MECMAINC&REFUilSMERS r R^au Yi-Ji 
Own An -hydraiiftC PWbf TOdtL i E J ..DO ¥lU*r T «?'. 
lQtDi AUU, PuMklto. CAJftHTdi 913G1 



ANTIQUE Ft>nJ pan, F*tk#*fion ft^ipliu. GtUag $Z.OO 
teflrk "Layten, NJ 07951 



NAHDTORS Fiy Alto Ausfri Hath, OMaun, Fat, Jaguar. 
Jensen Hatey MOA, MGS, Mdqel. ipnire. SprNe. Sunbaam, 
TR3, TRI, TAB, TftZM - DrMAPLAffl1C9. P O kl49C7, 
£l Monte. Cadomia: 9 1 704 



YDLKSWACEN, ALHK Portcne. pads tap qu&ity. 

E-rye overage. -ptxteMLla caletog 13 00 Wke C^rCMting. 
6 dk 72 BM, DlDcnvnpiQF ( IL 61 X 0 i 

HAND FVmp - PvC ttfflh StaJniaaa VMvh Pumpa Oil, 
Wafer, G&uftna. Many Uaae. Ir 0 . 95 . BngMon Sam, £05 
Bnpwon Awe , Wllrningiofl, t>?i#war* i9»5 



MOTORCYCLES, BICYCLES, 
MOTORSCOOTEHS AND SUPPLIES 



BE YOUR OWN HHNIBJKE MECHANIC. An eeoy *** to 
suvb do-ii-ysurHir. Blv a photocopy of axt»e u n 

A^pfaUH #1 P.te. tor ony H.Z5. Send otoers to P^?ui v 
htedunia Dept PMC6. Scu 1014, RbcHo Crty 9a, Nftw 
Y&rt, 84. Y 10101 



HANG GUDIN Q— AVIATION 



ULTRALttHT CATALOGUE, 43 SfiiodtaBton^ 

pflHnrnanC*: ^ j[-o irf 28 65 PfttESgrB&hfl, I'hiSntHfrB. f%» 
mm U n-itrf time. Rj^hL Sow 5515-B. Sirvannak GA 
31*04 



{ConUnuad on rw pcT pWi 
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HANG GLIDING— AVIATION 

[CgmJwd frm\ pr ferine pagg? 

ITrCG Irtfcmwton. Doiens po*ergd LAn^M* Etmnip»S 
EnveH*» Be* M. Sel-J* OH 

HSibiN Buu ATHftntB. Hang GW*r; Simp Ivjd Ptftfe* 
bon* tifwhure 20c McCoy Aircraft- iSSSO S f ^ui[n, Lpa 

ftUILDA '^LYfHff v0tKSW*J3ENr" The Tmm Twd bt- 
all-melal piene ITs a challenging grt*Kl ™da tam melange 
wd parts rval are rwriny ayallatfe n any nwtaJ-iirOftJcto shd? 
Package kxJlkSh ■ txwwg! pr rnst'u^^ms plus the pan 
•heels Phee Sii 00 S*™a grftn w. Popular Mtewtea 
Dept FWX ta i-BI A. RP* CYty S&. »w Yprfc. NY 
10101 



APACE A ASTRONAUT A 



MfcTEOR Fragment Oto Ounce Pto* Irlpnrm^m, S3 5Q 
Limited Qyaripry Y«ng. Soj $47, Acrift, Qrtirifr. O^ieda 
POM (BO 

" BOOWtRAWOS— WfCHEDiBLE RETURN! Y*u c*i ft it 
Eff^ngl Otftr yuu*-Fre«cetoltigtoflay BftrtteflingMHl. 306 

Pipt. Meww. 71301 

AMTOflAYTTY Pi™^ pwc* Frr» BrochL^ RDA 

Roe &73N, MC 390E5 

STAR FHm ftvfca Fras &ASC- Vantagn 11M 

LfljHJng. FgmngiOn. New Mrcro S74fll 

NASA. Spec* toed SpjttcUh wi K-SS fi&gwrii. Ben 
1M MldfMw Ky- 4W64 
HAS* SPACE PHOTOS 1^.1:/ Fnm Couktf 
WPOWte* h to SifrPM. B^terty HilN, CA 9Q313 
SPACE BhoHe Emfrotoered Hatch Same Wem By rpyjig 
and Gnppen — tS-.Ot; MMnm. £740 ■Pinenftq pny* 

TifawPfl. P»fWA 32730 

SPACE SHUTTLE Cdumbifti ConvTwmwajUve Bumper 
Smitef ■ Si 50 Spicoprinii. 2410 DtntBV, Ctehlcn, TK 
7 W* 



HOVERCRAFT 



AERft-CAH Anwawig Howerari Put sesrff wiin ordt-iary 
BMlI. UWPMW engine 0QWBf. 0**™. 0*te teen f*». Htw 

•n. free forward dacNwerd Sideways q^h i*rtfjn0wi*a1*T 

CdmpJflte KmitTVBhpn pirns *nd 55-95 

A*iT^P*piKte. &5* SUflPU. Cfeu^r. %*w Q9E09. 

fcOVEACflAJFT Flan At Sizes CMog Hj» UrwnU 
Havvrcrilli. Bax 2$i_ Gordora, s*n«i Gif 42 
1 BARTLETT FLYING BjSlCfcfl' 
ply sou-rus |3 00 Write. Herd BamtS. P.Q. Bom 15444, 

SJVfrdftift. MVA 963fl3 

HOVERCRAFT PWil, CdmftrWltt ■ baenurft 25f. 

Va-ihrfB, B7tA2 Mdt Ahron. OhsS M3 ID 

MEOW* vw McKfTCTflR Kfl sn^KTn^llon Si Waglrrc r*rf* 
Mdul*. IM 47HH 



CR RAPIG, TV A HAW EQUIPMENT 

BtCftO^NAVE Tetevtpori "Downoomrtv*" 150-00 
Cateios- t? » I FMvndHhifl | WDaco B-z 13KJ. D-llifl, 
7 5335 

TV DEOObEmi OM TV vid HBO. Guild 2 Compkte Bnn 
4 Sim, V lnalMCPons InUuded VWaJch htndwte pi Irw 
imMea- ytorty. Send and fi.OO Snppmci To: M Kw, 
P.0, Bom: -He*. lc& Anpviet Calif SOO&i 

SATELLITE TV ^ Ftoom K CHAhSElS FREE^ OjE- 
bmend Con^Mtef Anaiyw dAenrww iyiiapimy oi yotf imi- 
km BEFORE you w^d yw mor^y on flquipm**iri Sana 
S1S-SS Cftecfc dr rrvwurf erdor rA# Uti Rush. 53.00 EMitil 
M4il* J Cflrd and VISA wM Order Tpf Pw 24 riwt. 7 
days 600223-2606 \in NdbiasKa. aOd-fr4j-077lj 

satellite corputer service. Dm* pm. is® 

PDmona. In Oruc#*. Ntl M00i 

SSmiS^SSSSSS "A W COW 1 RT 1 R 5 - J 5 C 

c«)w*yfl anliri^fl* and fltsm co«v*da7ii. aiM] pnds 

SLUM Cf Pay For Tltomtekin W nd S3 00 C A D Cdmcany 

P.O. flat 3v Janaop, Ml <WJ 

H&D Dff*er Bm&nr - E>A$tym wt' r ' IHB VuniOPS, 16. M £ AS t 

pwCS. pO sax ana. Fute&jfph. FA _nai 4 

RECEIVE TalHYiainn TrafifcPHiii ufii HtThdi^ CflEle- 

vrtnr 3S-M Dc«t*Ui, Boa 56. AI^Hima 36037 

OOVfiflMKNT forpliAi Fwet^. lramnnlTtera, incK^ar- 

•coopers port* CiOilog U*fhna rtMhnrS, Hus 

Q 1 &Q 6 

LINEAR PUHSv parts, rfher goodes fra? oalilog 
Skjppee . Box Ifr-BB, Haradse . CA 
POUCE Scwwihj . Ctf httl*. ANwrai, CS 4 , Aadw oSeo 
tans. HPR. Ben 19324, Deleft- CO BD310 
UHEARS ■ Send St«r^i "tor ■ MATCO EtoeifWMjZ 

(Spa 5 l*c. CN 04 *t Ml 4 BWI 
AVAILABLE SERVICING DATA Ibr HHF. unfli Tap* 
RKoidar*, Ajhi Radoa Cfl' t Scanners TVs and vCR'i. 
FHOTOFACT S Sflfll IndaK hali daLa avaddfiio ^d soiree on 
mf 1 1 D. DOC ooihhxtw • tecPdtecs arms. Send S 2 » das SO 
certs Hhwwifl to; W. Sm Cd- 0 **. KOI n, 4300 

W SJ« &l inCMdifO^ IN 4 S£*e 



1 50 POPULAR MECHANICS 



SATELLITE TELEVISION - FlK^ve Ow 100 CMunnels 
FREE I'ttermiflKWi SnWhle TsteviBicyx Box Tft^Ai UVergna 
Term. 37D86 

UNiAniTlfOW. 3-3DMHL TwiaistoruMf Deis Sdle- 
rfraiin.. 12. i Vi Mauenldt. 1>021 B ffetrtw. Bt Lolhs, MO 
60127 

BEARCAT Eienntra &ucurrr Poce L ■ 1 1 3- 00 

HABIOSALES, 346? Oauim, Ck^Uftth, WlS 54901 

IV UICRQWAVE ANTENNAS HftwJvTPfiy TV Lftalars 
Welftarwrt 53 00 TO, Bm S43, Birtft^n, Sf Y 

11J30- 

Wf JBPf NSJVE C*M TELEVIS1DN "cONvStEHS- 
UiCnOWAVE ANTENNAS! EiduiNe eatileg 52.00 ACM. 
[>t*H 5431, WeJftU Gnafe, CA «69S 

FACE Edufi#l*Aii En^rjeiw CwMSfl Edt>ais Woekalwp, 
f^eoidnBur SI 40 HlBwIrfL New Ywh l'-557 

: BAmUTE Tiitvi5i5lt ,r PtecerrtH. S300 DlshM 
Si OP. LHA> Dewneenverm. Gelatog 55.00 Sartime 
SysWfiid Devfttopmeni, Deft 6A. iBi, Miip4a4. CA 
95036. 

flaOADCAST THwMiaton Deefter Deuo-1 CH2D. Chcaga 
cm* LM Argues CH52, Rc^da CMH. Oiiers Crafl 
Buiirji. Fans Cataksq t200 iieMndible Pi™ &30 
Palace. Aum, IL6650& 



ELECTRONICS 



AMATEUR gdENT^TS, ElaciHH^ca Ewrvnernera 
Cixiatui.“Exi plans — drrtrnga aenamffhdfi. pads i-sia. Cfrer 
£0 iiems Calakjy 11 00. Tatftncail Wrtn D^oup. Bo* 5?S4 
LHwerarty 3LB*ofi. RMe^fl^ HC 27650 

SAVE SOIL B udd Y"" Xu- □^lAil ^ 

D^*W< GkUcrhiift. Su*f 0-2. 2733 Wait Buda r &ne s 
PtfiftbL A2 B502t 

SCRAMBLED TEi£V1St0M SECRETSI Manual mdoftf 
h»o scramtNin^.-dKDdYrg iratema i*im ftleiNd flTLNj- 
Uecoder desers iiEted; 514.96- MICFl-QWAVE TELEVISION 
MANUAL; Si 6-26 rfrts jua.Mlp IrS^nuilinnPiLaiigfl S3 -Ml 
Afi£lt P ft Bcu 26ft?i-PM2 Site Fr*ro»0. C* »4i» 

" MfCHANtCALLY INCLIftEtt JNCUVTOuALSr Asurnbe 
fteciionic ftviees in vcor hdrsa. MonMoe or experience not 
necessary slerletf in spare ime ADawe prelu 

£ 30 o-SfiiKy^. positke S^cs rie^itfed &y dfhees ^ 
mnir ■ Wrts ter ime HbA' ELECTRONIC DEVELOPMENT 
LAS. BOX tHUPi, HNELLAS PARK, FL 315*5 

SAVE Itti SATELLITE TELEVISION MANUAL. SOURCE 
Catalogue [tone*, ntwiwffs. Compile Sy«KT» De- 
sign P^grenving. Bushahc™. Pni^ SI 65 W#siteikny, 
DmA A &ji H7P. Frwfl. CA M7K 

BAR GRAPH DISPLAY, id e*vnen| l£D array twmnd 
aHract-ve smebed glaat ton p&^i 3 MdHp^e ranges, 
retjuifw 4 to i£ VCC slppV P*i*c1 ter aterao ^wel meier 
Swd fl4DS Fnpfjn S.A 1 D1 H4ar«*y flhrd . ly 

Pekn. BL fir«t 

BATSLUTE fS^VSK^ ' 5 JjT" i DJJTu^uliSii *rs . w 

ESwId Yd^hII Save ^housanf^ 3du£lteS, Plana. Deu4a 
CMS. PQ Bum M£Q' „ NaS'r^Mi, TN 3720B 



ITilHO C*t»ETTE TAFmi, ETC- 

BLANK RECORDING TAPE DaRCainS! Cetetog Sc- 
Tdiwr, il 6 M. Dy™*k t ME 30764 

OLDIES - Orqrti Hit 4E a Caia^g $3 00 CAS Herad 

Siwa SO* 22A, WOTlp&Y^ft, NY 13163 

OLD RADTO Cawnw F->« C*ta^ WAanu. i*1 
Mn*dDW Drrvn-, Eiyni, CMd 44D35 

RECORD-TAP E»1 DiKftHN b 73^. *Ji lac* Is. nn pur- 

cflasB^tgalcwii. hewaltllir-s, diatdunl dividend cerb^ida; 

1DO% j^jaianwea Fw details Discdunr Manic CiOt 650 

Mam St , D»pl - ORfli hNw RochaKe. New Von !»0i 



CAAflPEHft AND TRAIL IN NITS- 
PLANS 



CAMPER TRAILER Kir&4> LANS ■ Flltn WN*li - Vins - 
CrHffirs Mijin'hnmcis - 5imp4e conebuetan - Save 1 CeieJog 
Si 00 Gibti-l R-V's. 9153 PM Fh»Krana RwHtaeifrf CA 
90 70S 



BOATS, OUTBOARD*, TRAILER* & 

KIT* 



ROaTkETS - FLAMS - FATTERltS - FRAMEPACS - 
FIBERGLASS MATERIALS - Word ? ^rg»i mUj-Vj - 300 
Designs ■ B -K ■ Ftywmd P«wrglisS ■ Ste* * POWER- 
BOATS ■ Iricaej* ChAti oV® ■ CialMirt ’- Sftrtlrahsrt - 
HydrtipInnRi - Ri^abfcatS - (KAYAKS CANOES ■ Large 
3el40iftl - SAILBOATS ■ CaySAlHa - TrefcruilHlfi. - Ml> 
Njlh - Muluf S*ters - FIBER jLA-SS - Ct^h ■ Resins - Foam 
C-T^. - CATALOGS S3.00 indode? FREE WW^jIt flrn. 
ssiure ^ Heniwar* - Fi^oirtT^ - Sguipnians - RiggingseiJs - 
giOF - Eft." - iBdC* ' AHAIEIJR BOATBUILDINO- - In - 
Fbtt^iss - PlyikMd - E^Mjry Wood S^L^atwn Tethr^joe - 
16.00., CLARKCHAFt 14 p A *M Lane. Tdrjwanft. NY 
141 S 0 

GAS 5mt Dory &^HFt-Sp»da 30 Knrte-70 Plana: 1S’.46 - 
PMt 3. SbjHBrechura-FtuAH tl D0l2 00 Mai Tev» 
Dwy, 720. GUvesInn T)( 7T563 



BOAT PLANS FFtAMi KITS P Mterta Ptnr-rtaiy 
Sefcoete-Owlbgertla Cineipa - fftHMSftEi - aJCK- 

tools ■ Ror^ftuip cirneaS ■ W-WVNifda - Frftf" 

«ifl Bm& ■ t lo 49' Ccmyttuqa h - FlyWftd ■ CcW Mrtdttf ■ 
Wood E; WT FtoT.Em ^ srcci. U7#nnl L-trtri, teyhitM uuWjrl 
£aay, pn»en Tntftod* include i' f *1ruciitjrT»j e%f*ciaiiy lor *na- 
ifrjfTi No lotting 1 SuopliBi - Fastenings - F^berglaac - Reekie ■ 
fiiues ■ Spu/s. ■ EScca^s - Trailer Plans. Huge 1 4* pege calMog- 
53 00 in^Ovi Frft ' Boebutomfi Supples di ochure. C ien 
L MAnne 9152 Rnsocrem, Depi. MF\ enatiper, CA »700 
KAVAK - C4NOE-9 - PLANS - KITS - FATlf KNS - L 4#g» 
belaanod in ! dei^ a&s - ptywood ■ CATALOG 11 .00 (wn Ho^ 
txiikVNB Guide - $2.O0| ■ ftvkrtfk - 160 AqoUtote - 
i™*end a NY iti£0 

*11 «u« 4 . - SoftMoCulfth 
perti . |i rtardlir^ Etecri Mawie, SIP Merw* 

Lyrfcrnck. New Yam 11563 

BOAT KITS ■ 27 Ira&rBftta mode's - POWER end SAM. - 
11 -30 ¥dd4d 'fberglail W& and anew enrna lartnry 
ttMerrtjaed ■ yew maiall loctory loeipiied mienc* Save hMI Tec- 
Ldfy-tJO'lt KIC^ No earpenaoc* mqupad FREE 4fi r-4*0* «M- 
fcg iuger Ocpi BC-6' ifiOO Wwt Hfaghway 13 Bumjrfta, 
Mirvwta 5HJ7 413^0^3000 
TEAK Ljmbv" end Pywecri Oue lily Woods LM., F.O. Son 

?Q5, La^a HJrtelha, NO 07034. 

FIBERGLASS - RESMS - Poams - rJnin - epDKwa - teifl - 
elc Fectary pnws - CATALOGUE Si. 00 ^ rBoW ^4 
PLETE PIBEHOLASSING 16-40) - C+rUr.'*f. - 1 6 Pi 
Aqaa 1 ™ ■ TonayiftjrxJa, NY 14-iSO 
GAS Sever Dw &uffvSpetft 30 Knot*. 70 Pt«: ^5 V45'- 
Pwer 6 Sal-ftW^Phi/fli tlWB Ar Hit Tesae 
Dgry. few 720, Gn-VeMCm, TK T7&53. 



CAMPING EQUIPMENT * TINT! 



FREE Caiaiog Everything tor camp^ig. C-empmor. Bex 
4D7H BogcflEt Nam Jersey C 7 603 
BUILD PW'3 'BOWIE. BCO' LOTS OF CO W tfrfLE 
GASI Based on VW Qua eh a*e*. to -g^-anywriwe Canute it 
equally e* Pumte on <v*3. 5sb^h hmd ftytewilh 

to Bpar* tor one or two Ypy can mete rt from PM 

plan*. To nrrtqr JU H 16: PC0uGr M*d^n«X 

PMCO. 1=014, Radte Ciiy. 5b . N«w Yah, N.Y. 101 01 



CAMPING 



HUNTERS Ci. mpera, EX^ftorenwi Don't Forget Geer, Be 
Organizes; Gel My Mendel - Send Sd&j Outeftr 
Oonsuherta. Bon 2$33i. San Artfyw. Tetie 7SKS 



ATHLETIC AND BODY BUILDING 
COUMES 



KUNG-FU Tree Lfle^e McLisa. Bcra l TM. Dept FM- 
31 -H. Ndncigiu, Hew pi 96BOO 
FITNESS N4vifJe|5|F D»pi 4ft, PO 1 95. W^ewn Semifli. 

IL fiOHi, btaBd.^ciy Ufty 51 W 

FITNESS NEWS DIGEST P Q Bon 2S ReMHftfiWn. 
MitVan* 2^ 36. te^ddueftry Copy — *1.00 



*M>RT 1 MQ GOOD* AND EQUIPMENT 

POUR YOUft OWNI S*iN« Motdi. FiEfting Acneoama 
61 50 tor Catalog R-L-M Ssrna Co , P □ B 68. Dert PM. 
7uaJal n. Oregon 9^062 

' HA LOG E jT LampT^filiff 5 □-npll Fl.-cifOgni C+ftnupt?** 
54 96 Wefer^rol. P«ite*t?itt4 Rtftlwanr H*aagpr> Seerthl^hi 
u* 96- HalcflBec, Bop. 103, Carter SqumlD, FA 10422 
ttUZZLELOADERS - Ducffljr* P^on. Lvge Se+eclmn- 
lndu*ng Accetao iei Catotog SJ.OO. The Powdeihom. 
24 SG. £aal MY n 



F 11 H IHG, TACKLE LUWB* 

Fi&minG Rod Porto. CdWbgoe ifr.Mk MS- 754- 1 67^ 4366 

NE SndAvfl . Mton» Fie. Mijft 



DOG* AND KENNEL* 

INSULATED DOG HOUSE PLAN. Fb& aides ort loreaay 
ift^riing F^nria-wetei pfftl. nolocogy ol plan aa n af steered 
in P M available tor so« Send order Id: Fog n tor Mecharnce 
□epi nMCa Box 1014. RkAg City Ste.. Now YcrH. NY 
101 D1 . 



ENGINE*, MQTOHBj MAGNET* 

RfUftlBEf^AJliirmilortx' »□ Af: Plans Iqt $6.00 SWaaft 

Oc'S I 9 i. Tituswiap. Ftor>d» 33790 

COHYIHTa PHASE MOTORS Td ^ngtopnase. RunahHe 
iVip! 100% H3rafH*er, MS Juice JfcotMliy iteme neadaS 
Guaranteed 1 Plana 4Tf5 HenSn induMrtoe. Go* 67JC- 
CerterwiJe, GAM120 

BUFLD 1 -hp verfiftine AIR COMPRESSOR- Ma«cir^T. t * e - 
Hrre 17,6 PS?- Fcf plan* **nd 5S-95 to: POPULAR 
MECHANICS, Depl PMCB, Bfin 1D + 4 RaillO 51*. New 
Vfl^, N.Y. 1D101 

TOOL* FOB * ALE 



MAGNETUt - wsgr#rire Scr g w ftji iveri Ngi (hwin, All 
Toalj 1w«3 59.00. The TurmecCttnvAny, BCn 9 1J43. MtaHiu 
AJ MOW 



i;CynT 1 mj#C «n nWjt php} 



TOOLS FOR SALE 

(Conttnmd iTcm pjwdutq pay] 

«t tOCL$ — F#m WhdtacM C*i*Jdg Kdpw 

ttgfrhM fl, 300? *»H 

flURPLUB ETEMS *nd 

-inlqji hnfrig f 1 00 [npIpndMria) ft, WHSOn* H*rtf f L n 

nod anti HtCOf^ H***#*, P.Q. &Ca &4^1 Vp*™, We 

flaw Apr catalog 



MAC*iMifgBT T TOOLS A lUFTLIEt 

4" METAL GWfflrtg Um* 17tt55 T*ag, 1*040 PrWfc* 
i ndue by CA (liras 

SmW fl^DtS, CvWe Tfrnd Sewi. Any Sure. 
RM lltpfiftpp ^ir>3 Sm, Wi TnOrwBiJir Drive. SmtoiH. 
wytitam 

■SMALL FOUNDRY Fvno*] Supgiwi. Ftps 
P yi^ft*dPFO£*c*a. 3W SwPi-TBi Awinut, Phgenir. Ann>r* 
B5C41 

LATHEE ■ UnimM - UAi*mJ - Sh*Vn - Q^t^oi 

ll.CC. Shop Supplies $1.00. CamfiMlI, 23000 Sen -.a RfiU, 
SpriflgiwJd. Oh® <6505 

1400 Catalog* Luted arrf Deserted. totrws lor Ev«y 
rung ima^ nabie. 14 CO Masw^ Bo* 079-B, Fa^a* CA 
M9C30 

MACHPERY & hjwv f«*j ttVW riii rt i Pncaa CmiDQ 
25c wiKia Machinery. isi& ml Flew, v^b, F a . 17400 

^tLD;F[JLL-4tf± IlffTAL LATHE! USC 3CftAP.'JUNIC. 

fiu rifr^v rVi Ahi'm T ■ - 1 L*. fc ■■■ - t= □ [“I II +_J_ ■ 4 b, . ■ . 1 1 -l. ifV 

r TBw FI PUT I II S rl U n a I WliltL ItVIlKf rn i ^CXI!rli , bliB| 

I2l3* 

HT^EL, ftJunirtum, BrOu - Shwl — Bn 1 T jbe, ShCd 
Ouup^kH, Fliina WrHn CEIL to i52A, KUcUvdi, tL 6i44S 

L*THE WORK CM VERTICAL HU II 3*n* EAK . “ 
SewflO . . Ptpow FREE EKttng Daiaiti RU&H ( 5A5E>. 
HEP. to S1fl27 PM, Carta UHL C*Jif 92627 



LATHE Hdijji- F*ng Fh**i wflh V*i*ceJ EtevMifia 

Dor,r&i£idic«i«fly Mo^anTep sift* 
Laff*. FH» Freciwcn Sqiam, Hoses, kl 350Q& Ppd. 
Waitef a, Rl 3, to H66, Grayling, -Ml 40730 

CARBIDE Tapped Sthberj ■ No Soidenng ■ initruiUonE 
t?O0 JRA WS5 Fairy**, T.llwh. Qfi 971*1 



SUFFINQ A POLISH INC 



HEF1MLBH *11 ItfCOft, mrO-T^Fna. Bufl*. Compound 
CUftiTfl MtrtW, si .00 E«*h«004 

PMflB. 72C LitfteHriw B«rwyn. Pm^iiyrVfclla 19312 



BLACKSMITH A FOUNDRY 
SUPP 1 ISS 



FORGES : fl*A «*] — H4n*n»rt - Being* — pnvrli - ertvil 
t*ni^-*Hblaarii»*i^^ C«*kSfl5S tnrfundwd^ 
pndwl Mai^oel ElackiTnh Shop, 7 B 35 Canwabut^ 
Cnnoflihurg, Ml 



ENERGY SAVING 



SAVE 30% Wni* P-W AtjL-B Silas. B I2a SusrctQn 

Am , Dept. I-A t Pm ecletphla. PA 1D152 

FREE Energy 9 COrilfOvBi liL' StAACl PuhliUUtfa, rtVftf 
OaMn-Bw™^, Caa. GiBoii^d. Guru. trie. CAieleg |1. 
&P**wSS7| Alcrneflor^. N*f 6fl3lO 

CENTRAL HEAT FROM WOW V^-^rr^ bciln 
hwn Wfitol* h0UW r ytAf faiL W^ler 1 Onus T«KlQfi 
Cortw*r. MA01H1. 

ETW BURN DUTtf EM. F4*Ny*. Mtr, RrtH 
Fidfihokttr* OltwC Erifl^nn, L>om Pfufl Cmatfat* 
Akcuh or F&cliifv Auis A u Con^bimng 4^p«rtga Ovtt- 
load. Afeo fnewaM Qu Gtiwar iliMtf &end 12< 95 

lev Un4 and Instrucwi* i a. Ravan^ Corp . Sen 5 EM 
&a&T¥ngloh, CA SMlt 

HOW ® impfw* fhe «meHney ol your pwanl AC unit: 
$fi.0D. CAL Enwgy, P.Ofia* 95345, Houiliyi TX 77013 

REVOLOTIOHAnV AlHCONDmOttlNQ SYSTEM: HmH 
mlsffealu^-pfwnM wata. mda^ a rdafil at Suoc^mtwtIb 
E ianng na.QO FLAW St Box 12172, W®hm KanuB 
67OT 



HEWILMH£D^£w^6*w»gCla™7 CmHa.ied 
Report wialvzcs anernfltwe* Ueing ccpN aoi^wtf "Pey-Oh' 
kfeeiod. Gnwt 00 VaL>rl Wnrv ■Er™w. Dn0. PM 3 
Boi 1«. Pntjrio, N1H frJB 

EHEROy Sauers Ry Doors wmdo*s and Sn^Hes 
Oaiaiia-SJ.ffii Glaaco. 1 2i S Durtwm Houfton, IK 
77007 

MJSBIHQ UNK irt vQu* wKpJburrin^ dm S-ySlem WM 
HaaJtad a# nio other ioome wrih a Ti^-Pnf Fan. 0«*y Sag &5 
prve S3.&0 5Q«tFflC FHO HpniflvnQ. N V. ELiLo m^rAi xM T** 
uhi tun Firm ir.Wmnlflfi Tn-P«a iftd PO. Box 419. 
Ifedlbfd. N.Y. II7B3 



SOLAR POOL KEATING, i tmU • (ryit^m Ihai *wly hj« 
orty BOO Ycm c*ri Too. FbAy IHudr^lae 31 -Pig* KWh 
Boca- 59.55. For More into., $end SA£E NEC, I tor 59Q, 
Utdm, CA 91 7B5 

GUT OQOLFMq COFTH1 SpS Plans. U M. 

WWHd Enfirrtfl*ijTg, P D. Boa 9DG2, HacEN AFB. FL 33406 



COLPtft Air wni« Fr^n yoyr tor CoiKIfUoror # COti 
COOLER to APach jrcur Gi ho» . . Slfl.-Oft 

Or 13 00 Igr Di.iqrn.n-i uirl S-mp+a hftructwrq tc* Making- yqyr 

Own. «HL COOLER. Rl S. to Gj,vi«dll*. <JA 

30508 



SOLAR A ALTERNATE ENEHQV 



HVOftO POWER yrw 0«1 WJirER WHEEL 

Ri.e veh# oam Electricity, complete a# o 9 zAtm 125.00 
&3K 31 9, Kftmflt, BC„ Canada VBC Hfl 

WHDQENEHATOH Parra - Hr bitten. CQfr 
«ruciBri guide ^jvea sntip by Flap ifctfninkrts. Indudva 
OdzilBd DfawtngA Melariej LuL ina Sdjreaa \CHiy $9.D0j. 
Syscsrr Ebgineanng Ben 514, Omnnn. Ct 06340 

ROOF COOLIHO SAVES Otrf. SjV^fn 

Compi««-4rt9liL®unnd: - 15.95 SprtnKwt Byauma, Ban 1457 
Plano, T»km 75074 

SaRRECHJE- Uwig Vrt l^ur 1 l 4I -In £Wt ydut eftar- 
w*i7 Mine yM e*p OWtK-STAAT un4. FaaL wf**, «n- 
ngcncaJ Cprrpiaia Owiviip Sand Sorf Addrawad Sflwnpad 
Erwi'^p* b ™ a saw la M Si. Box 220. Lfirnry, PA lSl2$ 

wS5wSr Gf^rpftjT Ptcnidvk ^’"wm 

SL-plu-i GerTwulul Oily $279. frf 00. Wlrdpuwer 

110 San bum, B.j nap da Muh 49307 

COM PLETE 1S#1 SOLAFI HEATK PAODUCI^ CATALOG 
EVERYTHING For ACTIVE PASSIVE solar h ptfimg 
inditing Ki^iaJI a Sli^ Lj’b h EUamg and Thnmial Swags 
Syaterm. fAis drtP<wtt bf>-md *na«gy sawr& orter an 
rulanals tront on* eiptnl uurca. 6fl pegea. 15 twdRorre. 
1300 ppe Visit am ftewl auv« SOLAR COMPONENTS 
CORPORATION Oapl M, P.O. to 237, Manets- hH 
■D31D5 

ENEHQV INTEGRATION - m Wcoha 
L«4rc ry & ScLar Cyatema tor Hcneine Energy FnodudkYi 
12 . AiEnSy. P 0. to 707. Leandv. Te>bs 7M4'. 

HYDROGEN FUELI E^Citr^-a^trni Hiia Cw- 

veraion Plana. Fiji Intorrnoihyi a» Bate i?iDi age and Owmr- 
olmg Hydrogen Frv« Ccmpiflte Pkaaqa Stood HD4. to 

B 73 , Corwd. r tf ams 

THE Mattes? coaedxm or vilaf energy ir^ofrrbaton *i p*inl 
Wdiv Sprjvnun. SpK^toe. P 0 to 12^0. Depi. S. Munc<e. 
Infl. 47305 

SOLAR FUEL Mvf ypur an m 1 aid hea! -ng fun I \aw ai. 
\Qt ga^nn wtih now arnuir^ry arbant Suin' StVi nywatljng 
Hbw-TQ" ntyon. $1.00 ;n«'-jr| £a b| b | Fi6ng« Bus 7028, 
tBsTfla. PL 33673 

" SOLAR WATER HEATER, 10% 0* Tw^pr, cS5* 
Inalmcboni, Kens, SS.DO Sola' Servian. Depi 33. to B434, 
Mobile, Aiabanu 34608 

SOLAR WATER HEATER— IniLalhng B a>sHCri ihal ' '***(& 
waier sWb the energy liwn v*a un u na moie dilMfuA ihan 
i rMi::r>s a doton tonal -tvpe Aatar h^rer thflJ iiui s&s -or 
wce^city, You tan to d' Photocopy erf Poflul^ Mec+ianka 

Vto2<t B^«ilaFiln Ini tod nMar to: Pfipulei MKAmm. 

Dvrt P^ce to =014. Rad® City Ste. tor V&rt. N.Y 

10101 



HOWS HlATtHGp FUEL SAVERS 

FANE iQt Mb™, WpfcthftfL PN0, C#btn. A! F#*ry Prtb*. 
4IT F4ur Bladw F -r While Melx fan l± 1 Appiprtd. $70 30 
Plus U P S. Dc-->Tir V C^lffOl &orC CNk<. Korney Otter to: 
Pa-ndagePM, 240 Miramar Avanw. Long fie acn. CaJir. 9C603 
Color tottouT 40f. 

RlIilJ) "-5rced ar wood tomajH wng rKycliKt 

,Ti!ton*s Plans Ji.OO Tayto 3 ft *3 Anclari^ Road. 
SlopmnglDn Indijrn 47401 



HOME CRAFTSMAN 



HOW To C^ealB BeaiiUM-, Vtiwed Purna^e AecH y, 
Easily 1, niuenased Viwng uvuaiCaUog free. Expi® 
Veneers. ^Ueyiv S^ppuea Worgan. HZ 3 Bardatoeri 

Rood. Loyteyiite, KenlMAy 4C204 

FREE Rn^ed List *rth Ptynoi rt-i L>it Novrce Wb&MrHM 
At-Mar D»gns, F.O. to 3158, "auimille, CaM 94599 

PORTABLE Cradle Ptera Vevy Sinyjlfr $£oo. Bea'acol 
Holland, » 47541 

'-fiQUARE LTHE" Fijmriw DesM)^ Bfbduao^25E 
TecJiniEai Wootf Su^ 4576 OamanscoMfl. Warner M&43 

SUPER wvuhmq well BvIwviGsl Charcoal Or Detnrfl- 
i®n. GompHlP Pxana And Matenii L4L Send £3 DO Royca 
Ned . PO to ftM. Cleveland. O ft® *4137 

LAWN Fumitjre -ons pfus Bmus. $4 00 Joe tiulanda. 

Cvn metre. Atoeda. Canada Tl A 355 

OVER 7S PaTYEAnSi 5 ^ p JC1 rr^tH 9 WHKten Cifli 
Toyr, »toyn»told Arte un non PLUS Shop torpti '. Only 
SS.M Adbrtti JP-Sl). Bun 252. KlMn. Mus. DI-WQ 

Fits CABINET PLTWDOb Cai Maa - Fut Iheofa Many 
ae»Kto« mvf tineas**. Free CotoJog’ Plywood Deool. to 
M7 Gjytod, MN BB* 

KTURE f rarmno S^ipliee Ca&Aia 42.00 Mr Pi ane Inc.. 
7217 CgrgrCwllfr to®. Cupt P. Marmm. Vmamn giiQ 1 

UNFltREKCO (wisurp ninn muscling Factory CtetiiOVl 
WTm d^tpyPL 200 dytoa. WWtB- J'aps, 1 ^Pf S*V*rih W^Pi 
Hup. inn. MN 56343 



WORLD'S LARGEST CATALOG? Three panda 632 
pagaa. Every Tool Supply. Machine bnaginabto 15.DC 
fttf^ndobto. UcKHiigan. PM-661. Johnson Cty. New ¥«ft 
13750 



FREE GUIDE to BtautihJ Wipe-On WbOd 1 trying Gcmry 
Futthei, Bm T4363P, Wh ***** m 333i4 

CATALOG FULL-OBE PUfWfTURfi FLA M— ti.Oa 
Retonoed wfih Jnj orto Ti**floyiiy. Einy Antortcan, w 

1»l FumtoVt □wgria, 142$ 3Hrm*iL Dupt CP-B-1. 
Ertfteldn. Ilhrvcf 6020 1 

BOTTLE WHEEL. Smell Parts Orga nfeser j.1 □. Fra* Into, or 
$i and SA5E lor Plana Geoijewwn Waotfwonung, 
Georgetown. CA 95634 

HUCOH CAR HIDE SAN1W4G 4CfF££HS OutUat Sandpflr 
per :eM Sand H For Sftrrpie. Pncaa. Etc , £A5E. SVZyGV, 
2i 2A Miffie. Ertfwwvrt. N J 07Ht 

FURNITURE lllusbebDd Srtldlut* tbr rflahir^ quHi and 
luftg kj j# hudboardi cXj[ nl jLnk sulid wood twdn $3. Vktolan 
Bvd. Dut B. 121 Pahitoi Lake Ad , GwwAa, S.C. 2M07 

BEAUTFUL JEWLRV Bom made Itvn vdmary to^. 
FlPJIy P(«. trpmrtOwS pnyfrto. HK«lrip»p irirtrycltort 14.® 
tothohofi, -4341 Otofl Wert VaBty, than &412D 

SAFETY GOOGLE U 45 Ppd OSma ApprMd SuaIm- 
Iwn guuranteed -Myen Supply Company, Ffl. 3, Bon THX 
CooHovilto, Tn. 36Mt 

SCHSATIDfiAL MW REVOLilTIONART OnV and 
workshop Space^avn Mme to uc® ewg board uithoiA 
Ito? rnind Ltf hnvd- Pi«ne. Irrotnrtitorte B 95 J . Sch» vk, 
17W Ttfitto, lS*id4N^A PA1W1M 

WOODEN FLOWER DESIGNS- ■ Un^Tjti Proven Moray 
U4kAf ■ PeNarte. lralh«ai5ha.lr^o*d -52 9$ J**i.P.O to 
307. LauiOOnri'" New Vortf 11756 

WOODWORKERS Raru lor a Ra^ie“EdLieali(^ 

45. DO Jon-Ef EntHfpflaei. F 0. Boi 40396 f ucaoiL Arizsna 
35717 

SOUAhrd houHi^Bni and d»sgr« — 47® P.0, to 
iH. Cmltif b Oregon * 73 » 

" BHKXIJVEpFfi MAM»«K-TT- 1! H™ T& pd M»an- 
ry . FHty page* cl Inm-jc^cni. T«h, Oawibgj; mi6 Pholo- 
gryshfl UuiYihloed $4 « SPECIALTY SYSTEMS, 824 
Tacoma *W N , lecom*, WA fiiwyj 

PACCisJOM *&Q#Jtl Ir^pnnublft Fhr LaytHAV 

Da^ns. W.2 Tnadgiaa. 49.50 to 21a, Rihgtan Ni 
□7456 



BUY DIRECT - SAVE HX+ CM Band Saw Blade*. Sanding 
and Tape Needs Strati Ouanr-wt Pron^ Service Send 
SASE Isy Fto isi. Fiamoitaf, So^ A«ar4a, Ga 

3333J 



BUUOnritotWciOdCDiM Wegen. Plana 17® jLM. 

to 612. HMichinwy, MN 5STO 

PERFECT 45 - 90 Cvi iw> liina wilh S^reta ancMraipan- 
a ive Jg* tor *abe Saw. Send H 00 and Sel? Addressed 
Stamped Ewatope No Slum Woodbolcher aoi Mam, to 
Crl Place Qty, MO 64Q?9 

DCCORATWE Cerfv Tielte Fwrt, L*w u H ,M fr Cm 
plate Pianj 0,06 id "Oegsuita-. P.Q. to 1«6. U km 
OiwogD Qmfl^n &7034 

"□ACKYAHD UACHAMCS! Ch»ignlurPviaUe Mend Piil. 
ei EhoJ ctiaEhaa to any Tam, Pale. Dbkjnri . . . Oetedad Blue 
Pranti, Imdrudinna 15 00 & BASE. IDEAMAHT, Ban 185, 
Circle Fine*. MN 55CH 

HAKEKEW SPACE-BAVEN FU MTU RE toy. P^UM. 
Pawiced. r«* Reperr. rneertocking Fumrcua, Sdk 1018- 
PM1C6. tota tobora. CA 931D2 

EASTERN WHITE PHE. 20 bd. K. In. 41 0.95. 

I 1 ^ in 419.90 K-Vi pned, rmmin wi (Fh*, diwtJ. 3 A. and 

4^1 itfvpl3S. UPS Cph«q. tod fbr pm M tm (CTwr 
Woodland torntfl, F.O. to 500, &j Ca*;6, ME 040 7^ 

MAKE. Sen BeauUMI Camedraf Wind Chimea Full Detajis 
15.95. LbfltoJ Cratta, Depi 103, to 1937, ttondafurtflto, nC 
26793 

WOODWDfflCERfiE Swrofeng lor a way b handle E« tig 
p*kh oune 7 v™ ™ bund a wdh w ^juBtabw, mnei- 
idpped moleriM sjppcwf The tfTtordsfito SUPPORTABLE. 
Irrh^large EASE- Tijmiry Ppim &ppi Ea, DiwpoH, #*0 
S8Q2E 

PU^S GREAT. NEW MASTER HOME CARE GUIDE. The 
end gmaiflit m mn PocliIif Medu™* Mae Ear Gw4e 
Sanaa. -Loya am all you need to hnow absus hdin* raiuin r from 
haaenem warwpftwhng to idol repair. 2A l&mmatHL vm- 
ctoanihoe^i or IE wand-up. hang-up boards 1 50 chart* and 
it jsirafona Property owd. ft can save thoutandfl ol doliwv 
taS6 + SfltttooowvpnslBgeehdtiiridlinp PW Mwler Home 
Cora Guto* 0^ PMC6. to lOH. R»*q City . New 
Yorti, N.Y 10191. 



LOO CABINS AND “A" FRAMES 



ROUGH RiTGGED 4 RUSTIC. LOG PROJECTS MaLa 
riMJfk latM?, g«M. fan#. A tumrnar ho#, 
nouMi, signa and house numBef*. lamps. Httee shelves 
ixHAenda Pnolor^sy of ertuies an iney appeared m Popula- 
Mecftaraca availu. d tor $4.®. Send wder to: PM DopL 
PMCB, to ioh Radio City &m.. New York.. N.Y. Iftltii 
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HOME BUILDING A HEHODEL1NQ 



CONVENTIONAL, Sfltar, Ac* We. Passive. Underground. 
Ortjjgn Sereiceg. Pinu Arefittecta. i*-i4 B? Street, ffcjGfring. 
*fY 1 1372 

EXP AH 3 tout i>nfigi apace Concert your Garage. base 
nwrf or Atte UBing Shea# easy S’epfciy-Sipp insUvcSi-r-u 
£ied wrtft hf» Yom eKperton wd oon&actora. Saw* Tmij and 
iWcmey — H 30 Ww», 10113 Jraeecft**. -^121. Grw 
YaMay, Ca 

SAW THOUSANDS Of KtTCNEJI REMOMUNGI B - |hs 

oral oi oofWflntlgiial mairigfi, n^^NliM npw DfrH-Y0i4»H1 
Fflimtca Overt** gytSKn Lot* yOu axf^rt^ Hejurljt* yftu! 
Sturdy Old Cahvtffi wUsaui RenidMiriy Tl^am As taayaa I- 
J-3 «ity &KHi$eftald ImSs. Send S4.0Q 1 «■ oofcK brochure 
■and ■/i'Qrrnali*> N.W. CrwitveCefrnelB. Sg> 56A3L SeeWa 
iV-el geise 

POPULAR MECHANICS COMPETE MANUAL OF 
HOME REPAIR AND IMPROVEMENT. 40C Jigs Herein one 
trig rcOji-rva u wwyfhdg yOu rtUd to Hfttito to kMp £ -ho™ in 
A-ona sh^je Indexed and c*tM&-ref erected tor ™tanE 
acsepre 1000 luus . c^arte. eto. FnwHW Send order In 
POpuln arfedurecs, Degf PwCA. Soy Wi, ft*d*g City. Sto. 
htaw Ygrii, H.Y 1&101 



PLASTICS 



CAS TO LITE Lguni Plaits. &y*ta] cfeor, colore F« cast- 
ing; orrtwdfciig, reading, H»rgla&5tn*, in induaPy. lafcerato- 
riw onaH *rorti Reproduce pour dwtgns Ntffi wr mokf 

rwfle^afs, PirontHble illuFtreltd CsSatog $i 30 CASTQilTl, 

DuA, 0'llOPM. Box »1, WbodilOck. n. SOM0 

PLUTK UAH HATES, *to* to wre* with 1 Yw wn aim w \ 
regmC 1mtf#Y9d profluds Vi! by using hand or [XT**m frOte 
R*3Lrf4C* fcfttSi^n Murt«WC4 C^VT^t buwlw. 

5nnwy ygg HP»*ting Inch* you should know bMUI PHote- 
dl PM HJltdea. F^;oo |1 00. 5*Jid Hpd** tn: Fepul* 
MoCtart its, O 60 L PM£B. Boh 1 DU. Radio City 91a., Jfew 
YOTKKY +0101 



DO rr YOURSELF 



BUILD s*e 5pa'*a/i fftrees Canter and weghi machine 
uamg common hand toot* Plans 5 &k? Efcoc^ure $ VDO Gary 
Lack, &K*gn Product*, P.O Bo* iOSB3. i i h i Fi* ild, 
Cififernift 93339 

GARAGE MOB. £*p frr BftpPiar* - f-T 44, jATI, fry* 
1 19W-A. Perkwa^r WA 9»1 1 



BUILD POWHFU^WPTABUE JUR COMPUftSBCfl 
■forn^ink p*rls. Ccrnp-'uio Plans — 55.DQ- Ca^pe^etl, Qok 9S, 
Duncan. 5C29334 

"* W bODWMKEHA P utiiiur Hour Afw4m*n L Burtd tor had 
m»1. Bl d rdf youree^i Dr 5eil far P^l. Guiicy PudHture. 
PIMM. 4&.9S. Sian Heeding. 576 * M* Sl. FdOut^. CA 55540. 
PaO^afta includes pana ior Cofae Tairie, End Tbm, Dlnmg 
Tabto, Chairs, Living ROcVn C^valr, Couch. WdMML. Sort 

DtiJ WELL BARBECUE, BRICK PATIO Alffl HGCK 
FLGiVER GARDEN. Burid yourBaH 1 P^ms. Easy uwirucUeni, 
tA 55 t>ari*e e Service Center, 525 South Ciar^., Menico, MO 
SWSft 

■SEWWQ WaGhina ftep»r Uanu^l Ill^rgflfsJ J4.&5 Mi?nay 
BUM Gua -nnlHB. 5U*w Eafiy, Boi 14K-1 Altxiquiwgijn LW 
H7TI1 

STOP THAT BUST tsac With NOVEHOK hto. % agairw runt 
Free- Intorrulhin. Grid EniAiMBtis. t02 Niagara, 51. 
CatnamM, OfH» r JD Lzfl eL4 

RISCELlANEOUt Pant Ow. m 0 H5.30 Sul- . &o* 
W51 Rwhwtw. N-Y 14«4 

WILL KIT ■ inctydet 2 w# tomss- 04 Page information Am- 
M $4 03 Hjminlcn rtxiM M9 Thornacs* Aw.. SlHiYTton, 
VA 24401 

PATENT inyentions Yoursell Free- «xb min bDcxi i DC gag# 
P*y $4,00 iftar A hh^ikj Send name Adless Do 
PA»nr &aido-PMY. P.O. Boi i?74. RiHsOurgh. PA 

1&230 



HOUSEHOLD ftefeigerator H 0 pan Manual - 14.00. ttu. ft. 
1. Bor m. Un Oeh, R» 320*0 Sn Weeks Drtty&iy. 

UPHDLSTESIP+G mmjo, tone# . Vi^u, T<^ c^na, 
smiruct wn Pro# Caiaksg Am Dandy E-ras Sok 

3COT7P. CindrawtL Ohio 4S230 

EL€ CTROPfJkTTwj , '" All 

metals & UKtropata me love- non metallic Hans $5.55 Details 
Ihna Tn^ic, Bm 9S-P3. Palm &ay. PkxuJa 32905 

Z-WI EEL CAR, ideal lor paradas, ■‘jri a? Sgito yggr crv.n 
from pfens. 2-Wh«H Fun, FranceevUie. IN 47!&4fi 

OECURrfY ALMM5- T B [rtyBuTDwr. s^vta, 
affecr.va Swimming Pod elarrm n nh easy to uramrsund 
irafiirudvOs. $9.9ft, also awtd tor tee into an ether ai^i m iyi- 
yyu can m»*e ymi^eeK, home, auto, tire and ™ny dllwi 
Id. s^-cel £Ra, POfl 2104. uncaaier, CA 90535 

FREE WHOLESALE Booklet— a 1 * hk^up<n*r ir^D 
|7t.94. PH-Cond-Piug Kfl-Bflggg- S2.M, Vcmt BUd«- 
$296, Manyhmns s itSan3S*SE — - CPA*? W^Mfltare Bust 
1363, Eim«y n &JC. 29*40 



1 52 POPULAR ME CH A WSCS 



FIREFLY Timed raghl llgiit See ehfla you flet »n bed P^sna 
$3.95 - Krt $2fr.35 Fimity, 5435, Wooster &t . CO 

60239 



1400 CuL&kqi UM (p^ D*Kfi*d. Sdi«m tor Eyery- 
Ihsng ImaginiAJei $4.00- MDlu^ug, &js 673-F. Fflirfan r CA 

w» 

HEAD THIS Sharpen Vdif Ftoa tor Pennies. Send $3.00. 
Blut Hldge F\jbttal!ions. P.O. Son 567-A, Fraoch Camp, CA 
95231 



HECE lYE 60 Televaitw Chtr^b by Safls ft s 11 Segals 
tl, Metpc. vapt* Sl. 8, ChmtpvwL, Mighagan 4|?20 

EASY Tg &..ik? FRar WiW* WnT± LOi/vfxi PICKUP 
TRUCKS. NO Wali ng l iALTtdiuna $3.00 Tyrten 7722 
Ugtiliid. CllruS He^hlL CA &E6tC 

NEW IH5TAKT FLDOH1NQ Ah £aay-To-UM, Seamless, 
Tfc Wan Four Devsnns- No SohaiMia. Nde-FlammAhle 
AMaorladCdtorsandPAdemi Dilais Free. CofiKriKSaied, 400 
W Ba^ey. Beree, Crtvo 4401 7 

SATELLITE SjyiwKal Antenra Plana. Details, InstrudJon* 
Fwhtome Use$£4.S& M.-5ca3aiwua Deiaihng Servicet. P.O 
&HJX JJi, TayriMa, SC. S»$r 

FANTASTIC C FtOWTH INDOORS WITH OUT SOIL! EAS- 
ILY CONSTRUCTED "HYDROPONIC PLANTER". FREE 
INFORMATION. Gtfmll PliUtatiUila. Bdi 766-MF, 
SofTWSWOrm, N H. -03673 

HANDYMANS HOME REPAIR "fflffB. We or money 
and time wlwng tdnaE Mtnay Barw Guanme Send $9-05; 
Tfr le C#b Boot*, POftHSfS, Lynthc*rg. VA J4W5 

ATT. MOBILE HOME OWNERS — UHICOYEH — Ift^uaDftd 
WuLufi Hdma Hdd 1'B. A SrSism Sl AIl :r.nu^h A Fuirr- Pan* 3 
■Hrt K . H4AdHhing Wtt 1&r Tigirt Sliding Seans. Dd-t1-Yoursa6 
Krta Stotw Laak j A fiocfl No« Pemundht^ 1 , tfsd reduce 
Heal in iummar 5y 3trF. Keeps Hiaal in 0t4in§ W^ter A a 
GuaraNteed hv 20 Yeara In Wrtjng Uncover. 3455 Swtzer 
Pd . LDumn, CA 94550— for Intonnoliw Ce.il Tpf Free. IN 
Cel. 1-SM-SSJ-777TJW1 tofOpsr. 92C— Out CM. 1-0OCL0EM- 
7665 

AUTO BACKREST Tank Ggnfcrt iiri*. Smred. F^Tod* 
Sin's Irtairgpligns $2 00; Ea*y I Fishamian, P.O fei 3l 
Bigdklyn, NY 1 1229 

SEST MOBILE TOOL CHEST EVER DE?iqNEO UNimilad 
Usee Frjr Pifl.hs. A E«y T □ p£fn« hB£r^4e^. S^ncf $3.05 
Tn Elgar Dratibuiion. CO G. Kruger, h.h * Ohavivw Rd 
Ketowria, fl C., Canada V 1 y 7F3 

WBLDElWABtiAMCB' Suto yvur o«n toeing leg j#rt 
Stand* Hydraulic Praia. Gmdw Stand ate . C*t^*i« pi*ra 
tnd specs Descrrprve Waterta-5 ! .DO-Heluftfebto First Or- 
der. Bi^dee Plane enJ Dei^rs. p.O. Boh 3250 Cauilto 
SWton Lc«g Beech, CAWS10 

GREENHOUSE PUUI$i SmfA RtgU Ptwlle frame' 
10*10- Vary Infi^wn^iv* Uu* Hflmflodis LDca-ty Aw&cobLa 

Mede^ela ■ $4 .qq l Memom ! 4oe s^setA. Oceii Sornga, 

MSM5S4 



WORLDS FASTEST RECUMBENT BCYCUES, Corwt 
tfw »n 54w*d pr Jyjild tT^ni KTflch P^ns Irtto tl Easy 
Rnn PluiL 2051 Freedom Dud. Wjli^nmllii C* 94070 



HO MORE MESSY PAMT JDflSFri H*m dYVHM to 
or san-1 can EbtwuLai dr^toy btuenai. Sewy pant Cnty 
$2 gs-PMtpaic Guarorfeed 1 OrdB> iHfay 1 ! Doroiha h, Bon 
^ii7&. Dept PMSftl, Temps* HMIe. Marytand 2t)C3i 

in PnOfeiSiONAi. Sun Teh : $ "speed and safety 

TIPI. Send ti 00. PaJitYtg, M24 Oajgflfli, Pmstw^gh, PA 
15217 



ROLL-TOP Preflfflxw — plana — $2.50 — SASE 
qttXBtord. Hm 40C Batavia. *** Ycrir 1*M0 



HANDYMAN S dream enme true. 6u id you-- can thermo 
Uto ^n?rplN^ to<ca0 ^ wwN btaning barrel fflove. NO 
WELD r«0 HKJWHEDr Db,^ PL^vtiOOO UtoJOlH. 0OK 
32 It fletol, WiS. 535 It 



HEW Btaury tor Ytigr C*'' OI-F*kj S»r^; Mi7 Al Heme 
frBtnietoro- $5 00 - SAEE— Supornhino Bck FjA-FW 
GddwWffL Tfluaa 79741 



SATELLITE TELEVISION bUd ywryati ggmpkrte A 
meuetng plana. t?00 htorihlach. Eds lDQfl. Datta. B.C 
Canada, Y4M 3T2 

HCMEOWIffifii Pmtoot yOur rrwfttjimnl. Pmvflnl Ihc-mcisi 
Common and Exper*** home ^46pfta $3.D0 l J. F. Kjmbali, 
P.O Gflu fl03. PiMMrfl hn Origdn 9740-1 

UGHT PUU&ATER. Ue«ice TltshM i^vj \o midaca 9*41 
Plane |7.$0 J0& EnierpriGes. J20 27th siieflt. McKee^n, 
PA tS152 



DRY WALL Fining Cnmpieffl OetaJd. HLAriiSed M&fluc 
— PatoMng- Sard ■ $4.95. & A. Pubic**™ P.Q.Bo* 405, 
Wflila, 0A 55490 



STOP MOUSE CRACKING PERMANENTLY. &aven page 

HlLrttrttfetf iriiinSbdrtJ t0r hantj^mwii. $J CaRAGEN, Bd4 

26,25 1 , Fdfl Wttlh. Fruia 701 1 1 

AHTK3LIC FLtfnitur*Pidl0*pdreiiy S:rr?pe(i«nd flemished 
at Heme Compleie InBiruoturi - 44 00. J, nraj ,r Am*auw. 
Bin 3??, Murrey. Kwfcay *2QT1 

POOL OWNERS^ 5eye en- Warn Bill. For EnalJV^Itona- Sard 
- $i£d P.O, ta 201 1, ruled o. Ohio 43606 



FIGURE TOUR OWN HOME HCAT LOSS. FURNACE 
CAPACITY AND DUCT SKZE^PG n avreile dg^L Ind.^vnd 
010.00 In: OE-.IQ Cumpn.ny, Box 5263, T^rn HaUla, Jnd 
47005 

FORMICA CDuniftflooa UuiB ng nslrucUdr-t 54 .M 
Cut tomb i, 4i@ Wealwddd. Sen Anlonia. TX 7B2U 

“CANYQiuweiifBu^ 

075 DO — Cornpieie PanB, snslrodtom and W*K$ng T^* by 
CaUrtleil in^gEtof - ifroO. Wek^rg, 9oi0 fto«. 
Hayden, idaher 93*3$ 

SAVE REFRIGERATOR REPAIR COSTS I 5>lpp Ei/ Sri 
fiuida u C piy Diag'iusis and Retail AIh mdudea T 1 ;* on 
Satofy, Energy Ssvi»ig, Present abvt Mainlenance Send 
W 96 to COMP-TECH PUBLISHING. Oepanment Aiji Bon 
19003. Denver, CO 30219 

HGWTDREFAER ANG CLEAN PbANOS -instruchwie-DriB- 
g'&ffli - Pada. 59.95. Pianonsw, Boa 302 -M, Elizatwrt 1 City, 
NO 27B09 

CLASS C-UTTHtfrALL TOU NEED TO K1I0W! Every 
h QfnmuwnBt 5hoy to 4na«r to Eehiage pteews Irum prgcKiyi 

Krep LwmShp-prpinchmquaf by p^c*3*mg4phiA«>5py ^ 
er^lp fl* 1 tedawod m P M Prt* $2 M. Sflnd ordory to- 
P^iular Vwc^ahics, Dapl. PMC0, Bui 1014. Radu Cil> Sla , 
Now Yore, M Y 1D101 



REPRODUCTION MOLDS 



RUBBER, FitzrglAas M M Qr-umirtS* iSkd 

baiM, Plantort, Elc.j. Chm 906 id C-ti&Me Fram. Free- Intor- 
riftlki-L 5A5C Flytreta Mote, EH. RftCHdl, MuJugan 49629 



ABU A CRAFTS 



PLASTEPCRAFT, C4NDLECRAFT, RUBBER WOLDlHG 

Igr Fun Pnj In ! Make Figunpeg SrOm CeirEiata Hhsi Catalog - 
S2M iRriiindBfi^) WooitY Cdfrtpany, Bom tifPW. Piwna, 
lllnoiH 01601, FjlJihP^hotl 1*17 



BUILD DOLLHOUSE fURNfTUHE. Tip?, 
INSTRUCTIONS. FIFTEEN EAST PLANS. M.79 S. 
GAM DRILL. $500 BAT. OCEAN CITY, HEW JERSEY 
99220 

ENHANCE your UgK Swuchai with St&mec. G d±i ddvara. 
FAtTE FNS 52 3G. Plus Self Addveseed St^nped Envetope 
C O Lab. 20M W i39w Si., L43. fiJue island. tt_ 83«6 

'^GtTTlNOSt?n»d»i Stained Gatsi Me. WhntonKae.BdH 
2O60T. hpowr. U W d23» 

STAINED GLASS CBUtogVp. $1.00 |RiJL-H3»Mn? 
Bocua, 7 mm. Ginas Sa/toaei aha, 1 7T Mtan Street NVack 
NY 

TATTOOING SUP PUEB - Cotorcalitog $3 to Spajid^a 
A Ftosar? Mflg . PEFPM, VgiSrtie^vilto, N.Y 1210$ 

T-SHIRT PAINTING KIT: Earn 01 0QXB to $000.00 per" day 
at ICON ^TQln 1 For -com pkrte irtermrjon i*"d Stamped, Sod- 
Addressed E^retop*- to Har-w Cratta. Oepl 12. P.O- Bok 
6 722. Grand Ra^da Mchgart 49S0ft 

' STAINED Gite & 1 AWH. CvWArM 1m*., Rtasontift 
PriyeiCVelOg.Si ff) Suhihin»GLmHn<te. O^f.CT, 3943 
Bofey, Egfl^svnllt, NY 14220 



C AfIT OONI NQ r COMMERCIAL ART* 
A SI aw PAIWTINO 

MODERN Canoor ng loughi c>y mw Write tor free ?n> 
chure Cflrtmnereme— Bon 283-2T, Brantocd. Cmn -06405 

SIGHPainttig — Easy meihed. Free eetetogue. Kiufrnann 
Compafiy Cemlertoen. M*s«m 65623 

16 LESSON -GKtoGdlng oojrse CadMnmt s Moguine, 
b^t, $4.00 MFlman. Bom 30-36 7. Unocffi r Jfedraua 66503 

CARTOON tor Fun end Money! 1 * Fnee booktai" Cartoon^ 
Bwc 4061 4 A. Cwrrf, Mwhipflfl -iflaifl 



MODCLJ'CAflS, SHIPS, TRAINS, 
PUHM t KTC, 



MODEL AIRPLANE* - Plage Catalog. I2.GD. 5ig 
Maiiur#C44nn9 CO . InC-, MdnftJtJTi C. lA Ml7l 

ISiffi CflflL WAn Mod* CANNON Plana: Catatoft tree 
Green. -^FM^. flOl 892, Shabny. Fre. 32579 

RADIO CONTROL - Airplanes, Baals, hedceoldra Sys- 
id^yk, S-ippmi Bi^ CxwouJit CeUtog-SA.DO jKardhdablej 
ted elflts Sn&bly.. Wu 7105, Modipgcptry, AL 3S10? 

LEARN IVt* p rp&1 Trwn lo«jmalnrg 15 &4 in «W 

en^netea sui, angina bgt *ftt tain pit E4S& Utopia, 142 
Oak Drrrt s.w., AHarea. ca 30^4 



toys, Q AMES r PUSZLESp 
NOVELTIES 



10Q1 tninga you can q«t Pee. Send $5-0O. HFP3. 

0O5C M3, teeter. N.h 030 J3 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



FREE I Wodd a Lead ng .Sdy&Ty Cuibg. lflOO 
TncJre, Science, Sports, hchuh. Johraon-s™?i, C-lft, Mi 
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34*3. Lp^wnd, Fkwde 3£75fl 
■EEA CAN CCk LECTORS. un HUM Saulh Amean 
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M.O. today, rttfa shifts Iasi. LFl, Box 34636, Tulsa. OK 
74 E35. Huv llYea. gel one FfiEEl Huge r**i Gaiaog ti W 
■; F ifi L j i viable fits? Oiderj Mm Caiotog FREE1 v 
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soon 

WOHLQWIQE 4p&tiv*Jv Wah S U-S 35? Happy, Bps 
124. SpMQtfAJa. Maine 04083 
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W*Kt H Ybyrself. fl'i *44yl F*r 75* ypy bur i Pb{flpc?*rybr 
Ihn- ArtOe at n OWarad 1 P.M florid Oidfnt Tg Pdpu^f 
MfCbarita ObOL PWC&. 00 t IOTA Rad* City StB . Nbw 
Yort . NLY !□ 101 



COLOR SLIDES 



SOlAR Sli;Se Shcwi a"d Tape -Virralior- ideal fqi Pr we t- 
iflfli ona 121*1 365-19 i-4 



BOOK BINDING 



HEHIHO YOUR DAMAGED BOOKS. With H If w cammen 
lode ana a hi-i^made booh pi ess Idan oc'^dedl you !■ be 
Hbie be ham?* apytriino I?qpi a tom hnge to a romp^ne reSind- 
tofl Photocopv or article ai il apofarod In P.M. ewaiab&e ?or 
11.73 Se«1 vdets to; Ftopol^ M wh*™, |>^. “MC6. Boi 
T0i4 RblIip C*y St* ^Yp.*, h|Y 10101 



BOOKS I PUBUCATIOiiB 
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to 3QSP Cu-wr, Oregon 9773d 

POEMS 5*h Tr> MuStC Httaitada Ml&C Pnsduetora to 
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CHORD?, hfe mik FREE IliFQflUATICN MLS 
PUBLISHING. Cvpr UP*#. HM, Rdk 1*2. Oi**i NY. 
1*700 



BAGPIPES Jffl ^ Fw torture*. MWeagi 
Cirevren, UA«Dvma. FL 3290* 
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can! VISA. CbJI Irte iW^^lM Cfln«hdg« M«l«ny 
IPM7}, 1553 M.F. Aflfr Aw , JV rtVi S w;cn._FL &J4&? 

DRAFTING 4 1 ||rtvi earner ‘ Mw ^dfFWiru Nd pravkwa 
•WfVfKa Qr apvcul M rtavdw W* urn you *7 m™« 
HW« Urn* G*t lra« lactl Writ* Ndilh ATnAriun SUx^l gt 
toftmg. Oflp: PBC41. *»0 CarppuA, NawoDd B«*rt, GA 
9?W 



1 N POPU MECHAN ICS 



BOOK^EinHO Or AiBfluttirtgr Eny lWN-«utfy pJvft 
prHpJUHi y*u CJaJQy Id db ydu 1 dwA tkXfk* Of GthAil. 
Apprchred tar V *wm. Free ' Acccunfidg Car&ar Kit' Wnla. 
Acedunting 3c hod, Dapl fl EC41, Newport B*ach CA 
B9BKk 

REISCH WORLD WIDE CDLLEoi ^ ^CTlC^EEHPNt^ 
3HC. WartT* LargnNS Yvuf T«m *o»i. Fra# C*lMcg 
AppiQ¥pd Igi V A MnUn- Au-dim ,L:Mary "FREE" with o^f OH- 
rapot 51 5-423-52*2 - Col. Odfiton E. Tn^ky P Q to 949. 
D«sl. IB, Maaon cay, IA 5G401 

ELECTRICIAN LUKTi flf tflffla Hi 4pa'4 line with AO pfWri- 
aua fijipanedea. ’-nalaSalian. rnanwianta. fiorratruchon, ngn- 
c^rg, h*atmg. afiawdtfon 1 njapp eMIoto GmitwIkN Wfl* 
ICSENclricl&T'SdlcxH, &*pt. PSG41. Scranflrt. Parmayftreni* 
i&ati 

BAflTENOlNG - -Bar Minaa*m#r4 Horn® Slixty fladarding 
Trains. 5445-C San Fwn»ndc n^d, GMndaN. CA 9a20* 

uiH¥ERsrrr oeanEES at mail Piogrgmir bacnb^ti. 
MR-bieri. ph d g . . Fr« ravaging Mafia CcunBa^ng, to 
air-PMfl, Tuirtq. California SHtsO 

EKTENsioN Al -J Po^-Grihduaia Awi'di ns Fhhz.iOt^T Art 
Sci^ncs 6*tor«. M#der», HffraeptiiiT, fiad»r*eF, and !**- 
«tb 30 sudiacls Cumoifiar fra* laJmari l! 05 reiyrdabiai 
RegLrtar. £yssaic Ccfiw at TRtmgtagy. High^&id. Da-neivi. 
Susias EngMnd 

RADfESTHESIA, fiadsor*ca, torti^q E.3 ? Course* and 
Equtpnwtf UluslriLed Catalog il 00 Irefcintia&tot EsiBAHfinad 
27 ywa Dspt PUR, Brw» Ccpwi. HghMA 0»TWitfl, 
Su*a*A En^ancf RHi 7 JE?f 

FHE( CATALOG - LEARN AUCTMJNEERPKil Mghviie 
Auchan School, to 19Q DtpaNnenE 2. LawrenoaOurg, ttnn 

LEARN Sawing Machnn .■Dparin^ A prr)ta*bla T ade E*jy 
» I aam. Fnaa dailaiti. ton ng Oentot, 1S7 FR. Ftochrfe. GA 
□1079 



LEARN AfN*p r *mk« ^wonft. Ntpoa, ecmpmani I Fr w 

pVIiIpjI Drvww« PM *00. Pv-idH-r:-. Mw* Mamn 9-6 3 -nt- 

autoswge^tion;?^ NAdquvwT Tap**; 

rocnitia, btoi, Gqamn* ^auaq fiat- Ra*«mrch AMnhuiDpn, 
to 24PM, ay^a, Wuh^ton 98501 

'cuocn AND WATCH RtPA'Ft boon Eiaa 5£g **:nh 
Am*nc#n. to 77 -AkA. Fg*( Rhar Srny*. Ijlfivifi BSMt 

AnULTfi-FTHf3+t Hlfll. SthOd At HWhb N a CMisii - A^fifl 
loriu* intormafion on accredilabor. (Spioma anardad, bw no 
imarefl 1u4iort No Lai fri» dvy <y n^hi 

621 5KS flliinuU 60G97J 565I) or **0 Amiran Srtooi. 
Etapl. #30949. WE . Wt $L QttaQA «H37 Oi^JMflyfcar 
Htgh School -toPipNwd 

OfTlCTJYt totmstaf?, ho™ Ruify: 1r*a tiv-lac* <x 
lapol [Kl. **tffitvi* IuIlhw. PygrUonM immihpMff* Tnimnj 
School. Dapi CP, P.Q. E3os 41156 Lpa Angnbs, CA 90&M 

H START MEMORY . . . MW WAY TO HUiUUiEH. Mg 

monor j-aton RaNau p hotefli^hic" maKwy. forger nort 
lag! LHmi » tea BOftraordmary knewtodpeLiflrtnrts ESP Iriinodi 
ala r«uns' Fra* jutm^otKxi. fiHfitule Advamd Ttwikmg, 
64SPM VtaLapai. Faodlc Paiinw!*B C iifiOrn a &G27; 

OETECTIYE— EartVVg PrOfoi^on. U*o SwCrul Equ^AtVIC. 
Easy fono study colt-so O^ricna Fneo InbnaKDon Fbuaa 
School. Uept pm. -M. tbn left's. Costa Mhl Caltfor^a 

BE 3UCCES3FULI Gain Higl nr Irttonp, P ^rat, WV^nOv 
Fanla&bc aook. $3.50. Fat Mure. 270 Jlh a. Eae.. P Q to 
4^6. Na* Krtilhgton. FA 1KJ63 

^ eat" by Monty ManagaiWIt 

IncreaM ^eoroniaur B«hriilS Hhila Erfdyv^ Lih Today 
CNlerm n® F inan&K CiilB And SecGOLK&e T& AchuMfl n^sni 
i5 R n« rjin to *566*. OkMxmi City, 73145 

FREE RENT. Ba in apartnwrt nanigw. Eaay Iwv- saudy 
ifian oaubi you in hh'S tfiin Col iy®& racn Instft^ia DC 
PrtjpwTy Mana^frnan. 1&7&3 Baach ONd . Dept 
HLnthfllod BMrt, CAktonm «M7 

' ’COLLEGE DEGREES BY 9KQAL EVALUATION at 
EXISTING todrtf A Eqwwg. Fast sfii*| Of&lTOl 
WnM to 11161 MS. CdUNul Oh*] 43213, 

UHIVEHWTY Degnaea by MM From Map Unrvra*ml k 
Free frdomwlBn Altenrewa D»g;wi, Bns 43611 Tyfton. 
AZ 05733. 



EMPLOYMENT INFORMATION 



WHAT fSbi into Jvjili^a «i ‘ft* sorflhwwfl - ? 

Sam Dallas. HouSLotl, Dmwr, PhoV-iu ri^Mgniia arid Rgri. 
da Gal Rrem last Bhd aaiy'— Cwafii. Halm Puwigarwnny 
Dopl PM 1. P.O to SB, atamro™, N.Y 14217 

ROOtT MOUNTAIN EHRLDYRtEifT ~ NfWSLFTTERil 

Cotaiado. Idaho. tAontma. Wyem^'i Curreni Optonihga — 
A1 OccupatiGttal? Free Datita . IntHTnourKwo-L 3506 
Bt tm CFtovyra WyQnwig SgC0 1 

AUSTRALIA -New Zeaiano 1 5OJ0DO Job* Big Pay! Fnw 
Irangpcxton tislingi Ll 00 Ird&mbon £0 couifirto* Aj*1i.-o, 
Banc 772, Qyprf ak. CA 90 830 

RIVER TOWBOATS, and TUOS .1 1 5fl0 - J80tM htjiM Mon 
and Woman Ho ncpefrence nsedad for lakymanan aand 
SS-KI. Marai* Errps^Ynrerrt S*tv*oa. P.0 Bd* 207. Central, 
thdiMM 47110 



1H1 F**rM to*rewtt toe coiw JDd* Manual 
indujfli Job Cd»u wtln eddiesses. phone numben, trades, 
raring Syrian. beneHs. |4.B5. E1E En t err Miw* . Dec*. M, P.0 
BOH 235, UtB, V4. 22DQ1 

OREGON Job Bns neas DppoHi^et Send |4.D3. 2792 
SE 133th, 415, PoHSind, Oregon 97236 

HTEfK OfL WEEK CFfr Q1tW* Ot|n*tf*. fi^TTW&jO 
55.W. UNCO, to 17103, PtonMHtfa, 35522 



HAWAV CufrvrB kata IAiliI tods, hew^io, S5C0 Ataha 
Hn wall. to 46*, KMiuhR Wawi. tB M7g 

APPfi ENT1GESHPS> latoni. cm madi «nd latacbon ptdu» 
tar ISO skill*# Irpd** told 1 4.M Id Pw AtQrlU*C* TrNfltnQi 
ROJ AnEKm 111D EUtm Baker, Flint Ml 4A5Q7 

MONEY A Advenlura. G-jtde Id 41 rtnerican 

Flmu n AixSlraJA 65 M Ciredo. P.0. Sa* 549. feyntor- 
BAKfLR.U435 

WRITE VOUR OWN RESUME SuCCESSFULLVI New 

numrel by pidtoswn*; includes job-htaibig w»ts. S59Ct 
(ONuars add 584 117] Terrace Prn. to 60S3. CmdnfMfl, 
Ohci *&50ft 



FLIGHT AnandafiSi. ■ Man Mid Wgman wsnlsd I Or a Umr 
in no skj Sand $3.06 Inr Merrbarsnio InbmietAn, Require- 
m*mi ind Current Job Openinga, Plus Sareeie Ne wrWtw . 
Aidfl* F^jhl AttBhdMW Ai&MHBAicxi. P.O. to I5fi-4i. 
BuflUMn. CA 03457. 



JOBS Duersans fl.g Mdoair F»l S3G 000 to S5&G00 ptaw 
pH^TPAf- Call 71-S^HJflOOO. Ert 4010- 



EMPLOYMENT WANTED 



ARE YOU LOOKING FQH EHPLOYMEMTT Try byf Cl»- 
iifi*d Saction' It ucwli only f* 70 ikpr warj. AfiJ, ft y0u w|kh (O 
1 lh aipr pEn-t of yduf ad n bold CApiM tetters- ytm can du tu Iry 
u fittt* as II 00 per word adtiftonal Act navi Send youf ad In: 
POPULAR MECHAHlCSs CLASSIFIED DEPT., a* WEST 
57TH STREET, HEW YORK, NY 10019 



HELP WANTED 



OVERSEAS EmpiprhMir - HO.OOO - 160.000+ . Fi*a 
Repcn! Emptovne^. to ?92’ 7AH Indamphti*. Indiana 
46220. 



FOft INVENTOAS 



PROTECT Kaos, inventions. Safi Pregra-ivnod. SelUng. 
Frw mtarmatoi tawmiont. PO to 2, Wmm. MA 
01 Mt 

PATENT IL Eoramifiiiry' Free D*t*Hi. N . Fiona r, 2000 
Fondulac, Rchmondt VA 23220 

PATENT IrtQ DEVELOP Tour artrtfrttm. FtaguMrad 
Pafenl Agenr end Uceneed ProiMfiio^a. Engrtw:. Send lor 
FREE PATENT INFORMATION! Every Inwiloa Shuuka Hmv« 
Richffi"d L. MiEer, Woohrt rtti Guild mg. 231 BfQ&swAy. Sun* 
3S1M#. New Toft, NLV. 10Q07. £l2) 2E7-5252. 



INVENTORS - UMed Slates Pst art! Oto SeinML 
Patent DwfAgpmam Enaipawlnp and Markaling erf your 
Imrandbrt*. idH^ *4h marHjjictMrara CdntTBFtt. Sand tor 
FREE INVENTION CERTIFICATES ird L^rttar nAniw- 
UML SHVifpg hnrtlbri ¥mtH 1949 GEORGE BPfCTOH. 
LICENSED PROFESSIONAL PATENT ENGINEER Former 
UHrTED STATES FAtEHT OFFICE EXAMINER— 3615 
Woolwdflh BuJftng. Ne* York, 10007 

g.S.PATE NT &lhce SMTFhss. 234 toidvflr, Room Ml 5, 
New Ypc^ 10007. free Indention oeTflfcalM 



REGISTERED PATENT ATTORNEY AptfiKltfcra end 
Sei-rtea Mail tovtn. Free Prat/n^viy finviow to 
3023PM. lAAmaMfi, H.Y. HH4fl 

PWOT1CT ywv irwenbofi RefytBiewf Pitent Altenwr. 
Mkny Yrn Eip^ience, ail Frekts. mtffwiuM Pnfr 

twra Oman Sp*c^C^«*^rltiGn. Vary RaasofiaMi Chargvs. 
wm tof Ff» Infai ihHiprL Paul H Gall4^«f. 105 W Adama, 
Chicegc. uimoMS 60603 

MONPROFIT FeuneSehon hetpa inventors. Wtoes rergp cri 
Free r*con&ng *oma Free evHAjaftefl, AlUiared 

Vwentori Fwndeiidn. M1-B loiei, CocjfBda Spongi. Co. 
B0W9 



PATENT VGtl^ mvenbon Ygursefi 1 Irwupensrvefyl Rwtred 
Extmifibr, 7*00. W4*hing*rt. O.C 20W* 

(NYEKtOfU FM*nt Tour Invwnly&n. ^ee Irtfitt c™ia- 
Upp We ere Asgt^ered by ft* U.S. Gdrern™m V^gr J 
Erant 4 Co.. *637 Sisrern Ave.. NLE_, Wixhtngbm. D.C 
KOifl Sine* IMB 

INVENTORS ; rf you hive in mmon tar uId or \kmr** 
wt*t lev irw b«Atai R^aininn twm wa can heip >4u. Kautaf 
SH*g Ctiii?., C-5 FI, FrnmDr-, Ohc *3*20 

'"luiK^rM Pltent ■ Pr^«ion ■ Frw'De^' W4^ 
UtiM MantMino Swvicw. to tfl. Harm, IL. 62969 

FREE &#nu3*a Cr»cW*i Inr taea Creenon and F a — U l lt y 
■rfih each OrdW *1 Wantiod h»mi. Ftof Yrt IrrvpTHtf |f40w 
August ig^gffi LUnfled Number Often*! totd $6.00 (RE- 
FUNDABLE}. Imrentiona, to 21024. 1SQ3 Fflfey Stiwn, 
GrewbOre. WWli (Mu 57*50 



HVBNTDR1 Lmry. EJ00K1 SpecifsallY tar invent*! DPfl. 
to 6042. totoN. CA 91510 




INVENTIONS WANTED 



WVEPTTfONS WWTlD-FntE CONSULTATION, HO 
KftA TOO SHALL CMVI ttgttrttfri PWffliti CUfa fir 
n^kfltts Ewn yariurtg nnw w>h* Ffr **■ 

Hitamtoun on htm m pjlt idw, c»fl * *m*; 

AMERICAN U 4 YEWTOH 5 CORPORATOR » ifH*sufc Df 
Dsot. PM. WSflt Spfuigl vlfi, MA Q1(W9. 1-41 3| 737- S^M A Fiwi 
Bawd MArttehng GwntfMny 

HQNGKDNG batty iifthJq nmirdr n*w flrL-3uLts bye iy 
flWfllfl 10 Mhdly OW feuydfi. Parflcuk-ry ribrBxIod 

iHUMhokl luya. pvnn. gadgets, Ptetsu wnu i^uhtra 

or MifU Mptonaton ror ertfiuawn. and eulvrayaNy pur- 
tf4» If you fw» Hn oAKla HKWwy canxii pioduce 
dvnwt^ity because o< ojarfltly. pftce. w latwi^. t]iea:-J? fry 
u*. hoftg^mg PImUc 4 h^uJ P*wi«to Company. P. 0 Be* 
WE?, Hon^gjij 

1 yVE*TOWS wanted, twHhn A^a^ li^Ti.Tanljyi 

Slrw(. Nw Vbft. N,Y . 102D2 



•rYENTTOWS MARKETED' Guh foviRaa! FREE INVEN- 
TION PNOTICTIOH CERTIFICATES-. Geoigs fipwtor 
wfwp™ip*nn ql nir^j Npw 

Toit tf.Y. tOMT 



MANUFACTURER SEEKING INVENTIONS, ADVANTEK 
INTER NATIONAL, 1100 IfTH NW, WASHINGTON. QC 




IDEAS, INVENTIONS, NEW FflOtKJCTB WANTED! 

CKAHKETINO Assistance bmb table Id ftfiflvWuaft. Unksiwa 
Uritveoifrei, ownpontss, Wnt* fty Kft-RM. 



INVENTION MARKETM, INC-. 

101 Eimiftilrfdfii Sn^i 

PfflttMUn PA ISM 

iNviPrro^FnccEJveA second woniVitf m'm 

flOOd iriv^Mlort <f n*w ptti&itt jJitl Levying Ag*4*™n I pr 
OlifflgNI PU^OH GUARANTEED ■T'y Or j^Gd- 

ixi khp anapad lor mamdBoluftftg and maiyaiog. Wile 
T^lirWoria Ej^pPfl Co^,2M»C^fHP.6vp, Suite 1090. 
QeveMnS, Onto *4522 



LEARN hX So Oflar yOui' flrtrihui’i TPt Ufa V iKiPiM Free 
tiUkW fbAMI pfOMdurH. ifiy&TTy rllM, iHjyha^rili 
Koiaier Sales CoNwrBfcwi. C-5-i'W. FnwnonL Qhc *3420 

HVENTOta? NATIONAL LBTWQ. Quw On HunAod 
flfffc ImAn Fpf Yo«f PrutKl J 4 ■ CokH^ 
ErtffprtFH. fe* 1 lBL H«¥ Lootfpn. Com OffiO 



PATENTS FOi SALE 



PATENT For u qph Of imrKimeni CapiUI NEW R4GH 
PE RFO RMAHGE DOVETAIL SCREWDRIVER- Wort-nfi 

MMVfc WU frwin *Vf Unjy* , No flrattJi 1 0 »and 1 - BaOfti 
Op ,. 0 *i IDE. PtftM&ui*. AlP^ka 9 M 35 



REAL ESTATE A PAHMt 



NEW? FHEElOg FN^HoUfilfly CrtSftQHJi* 5.«0<smntfy 
JHfaWk dncnboP. p^Ltrifl! Lind, FlPtt, HCnTJM. SuAF 
fMMd, Racraai^j. RWtwHdl tuya-l Sot«t h 3 beM, Bvuoul 
Iha O S. Ortf TOO +3 ■CsBet AH Affosi Amanco 1 

PNEE r-m Pw Yfom : b Lart^v STA0DT REALTY. Ire. TS, 

DWbon, Oflpi MW, Oiew- H WSOA 



CAHADAH LAUD FROM 147D0 ACRE. R^r M bnni A 
Inuastmom PT^pofl^p Acra Cinadsi fjCfwv^a Prwrtafl# 
Ciiiugui A1.W. CarwAAO Eduap LWfl. □«*. 23C, 296 
Li*^rc* W«E Tonjfrtfc (***& MSM 3 AB 



FREE . r . CMMgF LriTtni li foi M d ?irftTi A 

i«uwn#K prjpaniHi Fpr $u ft fu'Al Aak Fot CU- 

axsg PhWia. ^ -flOO 2S7-7&K Or AmAOtftP F A ^ D-g&*»1. 
3*as WHaon Ad. r SL Loud, Mo. flSlSS 

QUEBEC LAND *W yPur rtoaton W |l-»M0r homo, 
vfcftt: Ciralrijn UVjW^orp Eslsm. Dff* PM. Onnd 
CdUffwL OufbK .JON 1 JO 



6*0, . HEW. . JFREE. , .FALL GATALM1 Ov-r S.WUp 
vdun ml is ewar UNITED FAftH AGEMCt. 61 2- PM 
WhH 4 T^t K*™ City, M* * 411 - 3 . 



HOHE9 rpriea? ThrD^ixMhtorltiAfnonca Dn&ll $3 tt> 
Tralo*. t Bkwr w Wf. F100-5M. Tcnonlii. C-nida, M4W 
3E2 



ALASKA {kwiwl L.and - - Agrc4iiEiAal. RflwdPrtifc, 
HKTwEonftl.ftnn^Efl . ,-FmNH.UM . .CMaMtS. Ntov 
ZipftB. Sopc 5i 1-G, Auho Ofty, Muhl 99B21 



0 UYIHQ A SILL 1 NQ 



SCRAP Z-itow Efattno bJ Contact Poi^h. FoHbf! Ccw^idv 
mdldrtfiar 5crae 54W. SJNar Soxlar. Saprtng anc Gcso >H- 
*Jfy. GoJtf i*ianti S«nd Sflmpts ^ My Ofln r AC SarmVaa 
RaMpnod, 0«|-LWIMM. A5J Myit * si.. EU*!?**. NJ 07202. 
C»H 353404 



EXPORT rlNPORT 



"2KH Fast S*r#r» ' Fpa* BrHiiMiia p Df^rtw. Ba« B13»- 

HO. Cawatawt OH *4101 



PLASTIC BAQ 1 



ALL Seal. Buy Snwn OubrHisb Fw Catalog SAKrt, 
Eltil-C CoMfi, Van Huyi. Cairi- Bi4m 



■OT IT WHOLESALE 



RINGS, JEWELRY Pltc+d 1»H Bofow Ralail CrdFwg 
S? O0^eMhdit>eJ Anitwjrft, 95 Waitu^^, Weir Wtrtiidt. 
Rl 07M3. 

SAVE OH PARTS? Fj*b oataJbfj Htod wih nwtertyt ia, 
Hnrxrrobite. small angma puts, iee*saorfaa. UhXiFaetwaf’i 
Supply, fei 16T-PMJ, DpcUhwflpf. Wt JMK 

BELTS AiX? Certtptdfl hr^ 1«3 Hfl*rf inclyfiing 

tmckafl, nwsmtytkn, Cfl'I. wWnft «K PrflMi Com- 
pwtfl daaJar Hd CHaisg, PhMA frfla AW0* Wk 

BCJ 3SH-&PW vwih Rtthridma HI 02911 

acrt.MW BARGAINS Btfo* WhcMHBlft 1 Many Fiae> LkM- 
PaLOTE . Oowyla . Job Lob . SmplB Sampira 
Pnaili RiuganhunSurR OppO^i-nliaH, 00* ftO-A hkofiand, 
Metwgsn 4WJ 

CUHEQUTSi D^frmtsT *tawd*r Fwtw' 

Slktppte! DON. 6di FNfkMH. Mttihjpn 4ft?W 

WOALDW1DC WTH4awftn SaigdnE. IrTq^i . Cbsaeutfc 
LHUbfaftoni Mam**a, &tMr 1717-PM. Higtilibnd, m*ima 

^as 

CLOSEOUT 6J< aat^n tCaiaaifl S6( I. flau^aats. 

10? l T6JI | Dcx. ArUngljon, MA D2i?i 

‘ SjraiiSfT h a ra re aoc extra dollars to 

TOUR INCOME. C M»ftg Si 0) iRaMndatiftl. LT1L Ec 
MSS, weod^idftiiv VA J5I» 

SAVE Mwiay On Th^rwii QTSrwyl'MviM Gw 
WlHMl LiXMt Psl£*e On AS Morclaftdis*l Many Morn BLp*r 
BonelrtJ 1 FREE Da^Nb' TVF Erilaivm*!. Buj 2072. 
Keftann^ Oik) 45429 



CLASSIFIED ADVERTISER! 



SET Bfl H*u t*om Maoris -O^VnF.PnwpGda Vmr CnoeB 
3&H<hPtrf.vi^va*Mi^^ Fr*a liO MSrw 

inga CWtf k* 3 p rtiaibd *eb DMaibd Fddw. CMw^bd 1 ^.. 
S7S 5L Cbif, SuS# 17WH Cnifap. «flH- 
Aarm, ptWM E Wocrily, Ad-Manapop, (aij) 237-3090 



ADVERTISING AGENCIES, ADV. 
SmVICiS, MAILING LISTS 

MAILORDER Od^ay Adi Damned' A^Lsyaui'TftMut- 
Ttnp f F « IntamMfcin. GrayAd. 9tw i355o£. RuiaiSitpt^i, PA 
1 H 01 

SAVE J20.W. S2.O0 Sanaa Nam* Tc Al Fn^ Adwhaen 
J. ErKa'ppiSM. tot 511 PiimmlH’ CtO&ivg 

" mailorder aovefitisebs n classifeed ADvtktis- 
1HG CAN BE MOST PROFITABLE AMD RCWARD4M 
PROBLEM IS TO ICHOIV WHAT TO DO WHATNOT TOCO 
COLUMBIA CAN HELP TO|3 WITH YOUR MAILORDER 
PROGRAM. OVER K TEARS CLASSIFIED ADVERTISING 
EXPERIENCE KNOWLEDGE OF BEST PULLING PUBLI- 
CATIONS. expert copy Service is all tOuhS at NO 
INCREASE OVER PUBUSHEflS STANDARD RATES- 
CHANCES ARE YOU WILL SAVE MONET . WHITE TODAY 
FDR FREE DETAILS PLUS YQU1 FR.EE COPY OF MAtL- 
ORDER ADVERTISER'S HATE OLFIE3C ,a - COLUMBIA 
ADVERTISING AGENCT BOX 12&5-PM-A, RICHMOND, 
INDIANA 47m 



RUBBER STAMPS 



PEHSONAlEEO PbAM HvbCwr S?B mp J Llft» S3- 00 
Fmvpnpw, -S3 10& Valky Sprftg Lan*. -F30A-F. StMdD 
Oily Cjlilnrn,j ilDOk 

BAHCO Type Foundara Type vtd Pjbber Scampfl cida- 
nguft. Mail Si DC paA>ndaCHB on ardw 23 ? 9. E wgr«n. 

8*03»mdL*. 



&FFtC€ SUPPLIES 



MOW TO MANE MONEY THROUGH CLASSIFIED AD* 
VE R DSIHG BO0MM ■ h&ttz yOtt hpw id BVi ytwr bui 
uau wrm Cla&tJNad A^qflMig. ONLY |1.D0 FOR BOOK- 
LET (t?CP »U«i« rMyndaiN iwttM r.irf Rrfdw|. HJS- 
KAPPEL POPULAR MECHANICS. DEPT. F. 224 WEST 
57TM 5T., HEW TCHIL HY unit 



IIULTIQHAPH, MIMEOQilAPM 

NEED AH NhEXPENStYE CORY HACWK Mik* A *y 
innt*f yourhari Huy b cftototqyr &f th« priam as rtwy 
AptarH .m PJri Pncfl 75C- So"d flfdari 10. Papular 
Mscranica Duel PUCB, Bus 1014, HadK) City fill , Nh 
Y odi, HY. 10101 



MINTING MESSfl — RUDDER 
STAMP OUTFITS 



COMPLETE HuUwr Stamp &npphm&. &anw flKy 

anvntnt Sttp EhSr*iVfl Midi n*i, Whoiaa*!* Catalog 

|t ffl Dwjtjciob. Ew Sianp, iFJO HI MarsM^id. Chpcapo 

6002a 



RUBBER Slarnp HuppiiBS HWog J4dtw. &nxnF¥tlb 
fiiMd. 3-1 1 o. Ml Vamon, III™ W 



pntlYT YOUR OWN ^ Pnnlz B pi«aus, E^n, h#Ih 
dimes fttxfri laLlnty. Send 25* L> C4UfciQ and BOTVMl la 
KtMMy Co.. DM. MttKfeft. Conn 4)6450. 



TYPE Fonts, Hand Pruning Ppihh, Supp< (M 12D F*gtk 
Si CO Dvok^W liryi ord*r, Acm* Typ*. i tzq h WartfineW. 



PWINTIHQ AMD SUPPLIES 



DUCK COW Pun** S Lew Prt»s. WW» NgnomH, Ai4 
Nodh Mayi, BlwnWiglon, inos S1TQ1 

LETTEfiHEADS 2 CdtertT EftrtMpM HB.B6 
Lew, 24 Post. PfawtsunOand, NJ 07435 

THEHMOQHAPHED Buauw&dCa/da ■ FrtwSflMplai B-G, 
2501 Sapling. Qlmfeu. PA 15116 

WHOLESALE PfUNTlHl toUdb F-Ml J-K Lima., 405 
HolcH *wft, kxhxwH. Tannatsw 37911 

PRSNTPNQ LH PriCBB 24 Hdup RdlYKB Oh NCR FwflS 
piwi Amhoa, 5519 Weal Monlioae. Cnoapo. IUckhi 
S0641 



GUMMED LAPELS 



1j«» Ddui» Gi-xntd A»nn LM»bSm. Frpp LM- 
(jre. Acme, 55 tomoka, PitlahKgh, Punuytyom* 15229 



GIFT SHOPPING 



FHH Gift cn^og 1 Write: GwTi Gih Wont EiDIMQ 

Lifi^i^nr a™., Cftpngl M«ghti. up KCS7 



CLOCKS, WATCHES, OLD GOlH k 
JEWELRY 



HIGHEST CASH h? &WL JwFhy. &3« Twin, ftngp. Eha- 
muii da. Walzhoa, S PlaUhLun Mul Artiom Trday F.mwp 
gm wfth intonritfon ChnCAgs Gold A Ffiertui M^iab, A E. 
Morvro*. Dept 17H. Chicago, &GGD3 

SOLAR - Rechargeable WaJchea r* Furrd»nKlH9.95 
Robaiian Heewcfi, R51-30OA1, Franklin NC 2ft734 

HIGHEST CAS+I IMMEDIATELY #w Ml goU. aiNe>, plat- 
rum ie^eiry. gotd leuih. ^aichea. d unxjnda. agertec at Fra* 
ii^opmAwi Rose injfuwna*, 2^A £an Madw. CNcaga 
M? ENBbUh*d 193a. 

WATCN A-vl Clock rTfp*irmg t»b -ngienab f rVB 
Cain log l. JiflrtA Aneicjn Bqe 77- AH Fat Rw Qrc^tt 
IIKnOtt 00021 

GENUINE GeinaKflu fl ags. Wiyiding Ba «da and E^igaga- 
rne-nr Ring*. Gr oaBy Heduoad Fm Calaiogua- S A S E 
RJgWO, Bor 21263. Omiand Ohio 44l2i 

MINIATURE GfiAhOFATHER CLOCKS w^- P«k*t 

W*«h, tor T*u, WaHwt, $?7 », W^kwt Watch, im J*a 

T^'W^TlWim flwtv 3. Hft-Wfry S060. Tiytprviflft 
Kantudiy 4007 1 



GOLD 



FIND GOLD' now, Wlwa- Free titomiHtxwi. was: del 
ceOa Presj. &o« 39? 1 Tarzim. CA &I.M 

ELECTROPLATTWO W4h gold and NW Laay toitw 

/rnlriidltnrvil Phnlw^py *1 u F Hfpeprad in a pa#l 

pJPtjpU^SU*Cft*h 43 *v I^.SvftdgrdwtePU 

Dept. PMCB, 8u.r 1014, fkadid Cdy $tL, Now Ydrh. NlY. 

10101 



PRECIOUS STONES A MINERALS 



WM Pohahed Ga-matonM S7.00. 5401 Nwtti 

Jotm, MirneBjolia. Mn 55*30 

TUMBLIHQ Supply. FkKAs and M-nefBH kom Around lr.fr 
Wortd Wnl* Ym ftw Color Arocfiure CAsSmge-PM. P O, tor 
349?. Lgngypod. Flnrdw ^7M 

GET Free cmJog no wnpta rpcihOUW, gtmcottW. Jm4*y 
muh.ar. nntifly ji nr trahama.^ nan ba wrthnuL F-J nr bargain^ 
audus^rt Hems, cw [>■:«■ rtom laijael supplier^ and author 
W4 m the MO. Fra* new catalog ^il on ihe pwi, youn lor 
The MJiJrig Wrft*-: Gnegen. Depi. C-i£, «0 Smith Airvye 
Pkwy . Pmevn*. 91109 



TREASURE FINDERS 



FIND L«t Hjn*. lewBwy. hnd Imumv. nuggeis 

ratio- N*w mvplLrtierfwy CMlnnlnd d 4 t*ctor anaty r*i 
lranfonttoJi :4rtjfl, I'ti gi uuhd pickup. Fibi iMfAlbg. GfludWW. 
4729M ». Tin AMB. r PhoanlM. Artzona fiaot3 

TREASURE - L3CB» QuOiTer Tirt torty rtifi Uttra HWJ# 
KK4£sr - brochure 1r» KfWB/cn PnMhicfii, Bon 270770 - 
AWC, Tktkm, Fy>rda S 3 S 60 

METAL DETECTOR. Tnity Arlaiiny Ciutperfcvn-* ixzSl of 
in& Mnb En 0 ah*M. Law Introductory Fite 11295 Future 
PioduOk p 0. &o« 17B*. Boca Raton, Fn>ncfa 9M2 



PRGElTASLfe OCCUPATIONS 



TECHNICAL WRITERS nAl bifl -nGevoy 1 Fr*- <m*lm 
T*tPytL. eor 4T7|^. Santa Otw a. GA 45054. 



FREE Cattbgi *v PoeidaiofWiO flaWq*rM*n. 

Tents . RupsaLm lull Dookn, 2016 Canton. Da.aa. 

ThU T52G1 . 



(ContlniMd on not pmfr) 



AUGUST 1901 155 



PROFITABLE OCCUPATION* 

tGffrtto— d Irtifi p raced Iftq page) 

FT.WRTH Aisnnr* Scj™ I, Ft Sfrilh. Ark 72903 RfllKlB.Ti 
4 Ham* xiudy V4*rt*n Approwd 

FiASTlRenAFrillFrfllrMbtohSrtWbu!^ HftrfcN HwUJ- 
Ihk DnLuls Lyfthttto &25<D Merrtflf Part MarH&, Ghu 
MOM 

HAKE HONEY H SPARE TIME. Ei-n ^iW-lLJS"Orr,mJ!3- 
S4fi9 a* a £ jbBCTphDn saias 'apresEntahve H cr eadmg mag- 
aiin&i. Per w detail and inarjclrons. wkxJ mis ad aifr your 
name ma addr«5 Hu POPULAR MECHANICS. DepL AIM#. 
250 W 55 th 9., Nfr* Yirt, NY lOOlP 



S AL ESME N.PI1TF I B QTOH a 



FACE Sample! Supa^ Shriek *Mnn> Prong taWA" 

tatflW BW*y sflKKW ?*piau, ■fTitijgin*. 1 "PfCCrtO d*rrtcn 
SflfMch- SI 43 r-ef.il — 129 a S pnS*H Exclusive iurmfry. 
Encase 25c w umala posies* Barry, Dept. J96V 1312 
Washington. Saint Usua, MO 83103 

’**« 'EiiTML MNP40 “vOUBi"" SPARE TUEI 

Sto* rtF tow iJn* ^ C*kj™jpri , Pen* *nd Pr*jgLw AcJvm1i(r 
irpg Gill s.Tn Izc-aJ Arms. P romp, fo^rt^y MrYTGaTnwn aflat Itmri 
AAA i Curopafy *\ out 72M jrW. Nd InveB'qWir af CcAK- 
fiom We*ftt> CMVfiffiSrdta 0* yC-jr Own BOIL FdU tkrrpf 
OAflU. to EjpartflrtiW NofcastBry Wrfie U . Frank tockley. 
NEWTON MFG. CO,, Depl FMC6* tOWft 50200 

M HOMEY Iff ftUffiNESft PRfNtMl CONM^ 
NOM Pius BIQUEST CASH BOMU&r Bui.d your own prerf- 
flaWe jraa. 1 around bu«lr«4». Show t'emerxlous Ine cl tut 
tarts Forms, tmh *•(*. l en* H icwJ3. mr.vvvpm.. 

inwotoH 5[0'i>n-iBfirs.. bufinpis terde and cfciTurr* Of flbrtr 
f-OdUti Uw«J prica* rn irfluP^ Somflhing 
vMfry business jrtd brtftiSSrtiAAJ P#1W Pt«e HN* *H 
rcudn ac ipKdUaM, uamdKfi, signs and ad muiEhM No 
a^pefwtn nee d ed. Out teUFDga are easy Id undwrsfiud 
Wi re ova r 50 biA sst yocng and eggre^eiMB, so we cm show 
yon the road lo a very pxjr -mis lyi! or pad time career Free 
E>a 4 9 hit. Naflced free*. Depl. i?i. NsxH Chicago. II. 
MW 



SELL SENSATIONAL LOW-COST PRE-ENTRY PRO- 
VECTOR 1 FOR AUTOMOBILES. hOM £S, ETC, E>Mr tutors 

itmntnd EKCBptionptf u^rgln. SampHM to Tri*T NOrtlM* 

SlAWiC. A%*. i». MitchiH. SO 57»1. 



AQINT1 WANTED 



PNINTINQ Ad-VBIT.3--^ — flMlirt ifKTtay flifek- 

jetg a*d ae^hng Deceloonuma Name Plaies, im*N qu&n|i- 
bet. Achwbirtg Speo-ajbet. t^nietlerr. Fr« sjmpFat Aako 
XL, Boelon Maes Ctinft 

BPAJM THR CUH, Sell Uroj* ^ £tw 

dip?, utn? hJT hwp. *ip a^rperwiCp naodwT No jqr SrtM Ekg 
pnrtiTinnkif^i. Hpia^wr Ssh^p, Dppf ^192, HatU**f, P* 
17U1 



BUSINESS O^ORT UNITIES 



fWPQRT* Eidod -Dippomp^ty. pttfrtstfie wiJ-»ide mill 
Of dw Dtiefli*** trnint ho*n". WPthpF 1 *' 1 F| JrnO 

rrsk piertoiptign. E*0^ipnc» unnoCasiarv. Frfie HppOd 

UWIingwr. Opl WW, WdCOSirVl WM, Ciltoai* 9 1 3^7 

START YOUR OWN SPECIALTY ADVERTISING HU3L 
NESS s«dd Jt 00; FOI miormanon fq oak i3iP¥. 
SeiknghaTi, MA 020 19 

HOW To SeiiflttrtiStaewlUty Wflh Amapngiy PrcMasjie 
UaatiOer Melho* Detelli Free CASS. *1 RiM Ave. MinecHe, 

Wt n$0l 

I7VQ F«r rmumh earnings pc-tMte Nhnc out .ncome Ion 
tome flt fHXT* pr lpji d^-ng tv KUifliv Wo show yog 

tUwr. SifrtpM, qukJdy -Wafhod. Deu^i maied No *4*9- 
Tian HuJ-y. Big d&tnkftd Fedwrahed Tan. 2065 Mcmircwe, 
Chicago. &06ii 

COPIER FOft UNOEA *10. ^ f^am Sand W To: WEEKflu 

107 Fuurtu An . Fod Ona, CA 



PREPARE Tv FlpMna Ftoreempn Atoert Myprp made 
52,00) hii uery flceE iwiwn. Trim n heme.. VA Aj^pupii 
N urtcnai Tv Mom*y 2HN. *LY 109 S3 

'cHiHSTjiihiai - u ' Qita. 

T oy?, NdveHipp Ad NW Fra* ^triefmefdn, CpnoflP 
Cnlarpr^ep. 7252 HarimPl Ava Sufla 103. CartOga Part Ci 
91303 



SAYINGS Pktnl Fnmn Tphto Oily Ppnfty 

TflSwfl. Jte BtL-ito, No BDoM. Ne Bdn». Noiifflrt. Svid « 
ID. SAWtgfiv 215 E Wta rr St , Flemingeeajrg, KV 41041 

WOODWORKERS ^ IDEAL HONE BUSWE9S. Fr*. &Q- 
tin*m Pine Stvp-, 7BP, Weal Petofeto^ugh, NH D2460 

HA1LDRt3ER OPPOWTUWTT1 SUd pr^ltatifl iuriM Bujl- 
rveu wTtait ept^ent^M or capnai Yflrto fat Dree boDh. case 
ftMftorwe plus wrvMt details No obiigafion Mail Order 
Awwi^y Cwpi *f. fctortwn. Nj o 7*oa 

EXTRA INCOME Wh^HJing *r.j M-fl.l Onf* Ulpreturp 
PRtt Km cnefton tws W. Ft.-, o™* P.Q hi 1507. 
Largo Fla 23540 



156 POPULAR MECHANICS 



HOW To Make Money Sdli-rj Buha Wirt $*ntfr*d Mal- 
&dar Meflhnot Drttl* Free. SC ASS, II Reft Ave., Mmeoia, 
NY H501 



EYEflYTHSNG YOU ALWAYS WANTED TO KNOW - 

ta*5 npvpr Ind Wt a£x?L( rNj POtL*^ ffl«E pnafllMsta pual- 
nesM^WOUild. -C^rt^Wa rapWI plnpotua lh> ¥BTy bnal trtyall 
tariaww dpttoiijnlTiai to i«2. ReHaich manuals p«^da 
g^afet deuiN ■ ■ ladi r.^aa-INCJ-UHNQ WHAT YOU 
CAN EXPECT TO HAKE! Fcr aHvwbnenlery tapem, WMt: 
Entrepreneur, 2311 Pcmue An. Si>ie E& 45 . Loa 
, c*:ir 900&I 

AUVD HfTEHOVt CUVTOmWO AND UPHOLSTERING 

we today 1 rNmint! Wi* ■ y*t eewfy 4vnH w nom* 1 
Fteutow prein tdienunf. s**d Iti^ FREE C^dngrtey KH 1 , 
0 **jN. Aum InaUi/e 4 1? S. Lvnr Bl , DopL 

5*121. Sanln Ana CA 92701 

VlWYL J S Wieea IFie money ie' PnAewcneW r*pt- jpftn« 
n^n-gf P-jirnlurB. ^«g^gi, car top? Qgirt. caiy Twtp 
im*H |20 |ubM * d*y of r you 51 ,000 a matt*. HCnYwt. e&a, 
DiTioea ■eai&ura^Ra, urwni»d cutbomate. Stan earning a^er a 
lew dan praebce. Sensebnnai derails toe. ViP 2007 
Moptroee. Ouceso 906 1 5 

WHOLESALE I Earn 2 Id 5 inei yisur cut on hmdreda ?i 
pfodudi. Cfll iterta* woltn. »yi. carded mafchanrt&e. 
^QOiDma^i Pfeelntomabori.WAWG4ti.P.O. , Bo!r6,PiBc« ! 
PA 17080 



FREE GtfT II Vog rp MachintceiN indeed. PU intone- 
ItOn OadWifl LITTLE KNOWN SUPER PROFITABLE SgSi' 
rt4*p. D.rajjfcty, 7 Tnmta ^fl. Ma*!, NY Ig&W 

SOLAR Woodburqing Oeei*^ Needed — Urtacped to 
hat Gmend F:«jr inio -13 SO. Solar. «066 AHmEe. Georgia 
30336 4&4,69i^«0 

SURPRISE EVEHTHDOY EvCdme NKWyPU^rtow. We 
guide you, 1"tw Wb sell ■■ *r» n*Adt Ruia ybur Ynnga, [Ob 

value, income Auatanoa jiihonwide Btociure Gulf. 23* 
Cli4t-A. Sen AntoiKiL Tvee 76201 



QET HIQHFF State Law Mu^-Drtngi CA#A JfAd 

u-ndirll Dfllalii FREE! WnilShKn-WBa Bif.ngi. NY 12510 

DEBTS WHO OUT wttn uael Fedvel Lnn Fortune 
building fhe£ HEPOri r BmeodntB ft B-B. Lat^argeville. NY 
I2MO 

BELL 5CCA* Mail. Jan*i. @bi 344*4, Afil. V*n«uvfr 
OlWlA Y5T4E1 



ASSCUALE PRODUCTS AT HOMC M*ry opporlgnfllEhj 
paying Hifll Weekly PmF;rs pnvtnfV av*Jl*b*« arflHwl Itw*^- 
mp«. Wm*: BuM«a$e*fl 105 fttglecm i lln, Rrttoflim. N*w 
Ydrt 11235. 



FBStf Proof * nNWe 52M-.'M0 yearly atfh -aftHdtol ids 
Wr-rt. Mnnaycran PM-B, PQ Has fld5, Cerfty TJfc 

PIANO Ti>nin^ gu*c4?y iMmed eflh home Nudy couowa 
Diploma panffed Amencan Turuig School. 170W Tetter 
Pwff. ttoyyi mu, CaM M«J _ 

PICTURE Fntowig— Pir^taSia *iJ m ^wa-iime birvneH 

fvylO fMim Wirt Pffnd&MAOurl* "Cvidi T6 Piotoe FriJih 
irtgF^dRa. SJOO&Lira^SMid. FreelrinlinB'fliipoJeiiciliiySg 
rt^tdfcj JipL 12frPV S*v**b NdrttK HOf toUt Mirwdie 
55343, 



RtPKIfl RYOfTAUUC 3ACR9 — DETAILS FREE, 
wprrt. HYDRAULIC PARTS HOTLY, SOX 4157. 
SRgWHBYALCr TEW TBBQ. 

VENDINOlYachinei touting -Ftoilaa earn emaiingpr bi- 
ns Big cititBgua Fm*. Putony Machine Cowatun, 
ifiaopMia flrBenspnog C?rN8. Tunonfum, Maryland SlOBQ 

i7ow t^^a^ u^ rMfiouoM clasvicd *b- 

V ERT1BIHG. Bpodri khbwa yug *rgw lb il jrl yair nwn Chjci- 
mu with Claiw Aed AdwIMig. ONLY fl J» FOR BOOK- 
LET !t3 M roupon r*nj-i1*J>« wrfli Tutfl order) H-E. 
K APPEL, POPULAR MECHANICS. W FT. P. 224 WEST 
57TH BT.. HEW YOWL MY IMHfl 

SELL Sooha By IM. Oonvtela Deaer Stf-up— 25e 
MuJeest, flem *+-RffPM, Snaaeno Wsocnain 541-56, 

FREE BOOK 2042 U^ieFiw EntemdaH FaAmi 
jnkncwr*. Second Malign income HAYUNOSr Csnsbitd. 
CA SKOB 



BECOME REAL ESTATE Pt&PEdOH - It WW HOUR- 
LY Potentoi!. 3a BOU PinjTdf Tstr* Mgm* Op*rMk» EUffr 
^Atae Ifthi uiw iL. 5nT.dlil»ed Ifiurx^han, Fnrrrva.. *M^m* 
Free Intarmaiion Bok 400-U24, AnwM. MO 65010 

I UADC 140.000 Year by Mutorteri Helped ctften mAh* 
™»ey Oefe He 35c. Tway, fco* 510 yy. ypuiano. Hichigen 
A01S7 



2BWi.ProH Selling Masupi Repo^ ^^Repnnhng-Rigriti 
Dne» MttdWi. Bpi r05&HRP. SatW- Afl 72CiS 



1 4K GOLD, Soling 54^f Jwrtlry. Mat* ^ FVnfn Band 
il 00 i. rtPu'idatiH; lor CaiiK>g CoudesyOems, i6343ogoyi, 
Rfoiw, NV ig*6i 

tfen* Wgm*r. Ltaf 
Uvh P^tCi. Gh«4ij 1 CttT*tfJdri(Ur** ScMtf Etia 927. 
5CMnur, toM 5130’ 

CUP newtrfJ^Mf nerm — ■& ■ 125 EACH 1 1 FREE fiepod!! 
Oppir^lcea filling*. NfY 1^10 

HUWftEOf WEEKLY TOBIRUF IIA^INO PROGRAM: 

Ni!^riMid«r 3d- &aB0S. D*D*i. TX 752S* 



PiAHD Tun*^ leisrnM guickiy el horna 1 Free mlormaton 
Entire $chogi Ecu 1014, Ju0m*, Fksrtde 334 SB 

W7HBUTORS. immartiprt C»ft Pvdtea FlwvdhAtowy 
Aulnmnliva Baigiun Free Oe(e^. Msiri)}. Dai 4457-Pi, 
Qbwnay. CA jCtffll 

GRAPHIC StLdtq flaqutiee M*H Order flym iMwa 
Bagtindrs Wtteonid • Free ^ampSt. Grajjiiic Irrterrietururi. 67 
F*ttri»ne Sdusra, Siattorujgh, DniA.no, Canada Ml W 2Jl. 

CLOCK Bepa- - Big Earning* f-rert Details rt 

deck Rapa. J . Squire Viiepe, 7 Camftndofl GduM Room M. 
T«n i Rtvw . tour Jwwy 6S753 

0>G Money Sailing Intomation by MaHI Unqgfl PW. 
Wtoial¥a4crF k toT4r72-P.H4Mi^ Fiji W0i4 

H AMO t MEM 3 D™*m Upkb KO.OTO.OO Yaafty ««ttoebF 
ng KrtehBha. DelLi.5 54 DO, R^LndatiB, DeftJora Wt iff B* 
GuWttii IntartoA 255 Lanrtilwa Boolavanf Ea&l. Tarwitb, 
OfflAJW.MSASTT 

fM Or ha* fV SAI DhIv^ 4vi4tA Cdm- 
paflEw* Cbmnn^fwiL F*rm Or Hpm*. Main™ Slrw! Buidinga 
|24 Hra.) 51269S-13L&. 

HEAL ESTATE FORECLOSURES: REPREBEHTATTYES 
HEEDED FOR THIS provable botnau. to cash requvefl 
Free jntormaliori. Hottoo F.rwicaJ CdporHitoi. 1i* Twefttfi 
Aye . BE PMnfauty Beach. FL 337DS 
r lUft 53.006 00 MONTHLY n f-na U4frrt pr^an 
enierpTew to wflYig, to Cup^ lb iiyi Free brwhHrt. 
Kaihbumtaf. ioN Tias-iW. ind«ari*pdi^, Indira 46S25 

B11R4j00Uddrtly For T*n Hour Wot* W««h ■ OgWiwil 
Momewcm . . Sia-T immad^lAty Paid Deity - Free Wor- 
VrtliCft AK?hcaMh - AHV, Box 102S-AS KAlBheo. Hawaii 
96741 



1 GUARANTEED" lt«,»0 ANNUALLY I — OR YOU 
OCT IlCdfil DETAILS — SEND STAMP. ISLAND 
INVESTMENTS. H» ALAWAI #7. HONOLULU. HAWAII 
Wis 

PIANO TUNING homo Blgfly Huro*. qwfcly AAtMt. Fr« 
nib malign Ma^ 330 E- MdnuMo P2. Pto-rtU. ArtM* 

ewi2 

E37HA CASH WEEKLY ProgmSing Ukiir Flee 
iLSmfjfi 1 L-ltomainin: Rush S[flrf<ied LnvBk^a 1 FuffPEbdto- 
CPM Bornf Hfle. NY 12027 



SELL ^tommitori Boohs, by man wnhp Grahamoo. F k Mfijc 
H371, Tewme. 



EARN 52000 Mnnir r EatyNtoiey Stave? Rm* tod Free 
Brwteife. JtehhflOft RwflfHi. l470lArtflxir. Sbrta SAhrta 
p>u-a, Cairr. 93060 

MONEY 6ECRETS1 Help peoqi* ^ bde^neuea gel mon- 
ey Easy home b^skms Fentaeic PftiMi, to ^ipenence - 
cim Hour* QjotmuG^ *WJ%a.npr Free D^Shi: QFC, 
lO-O-B. 1145 Rrttaw Aveng*. Cranatov Rhode Island 

02^0 

MCO weeUy Hom* irt**ng program Goodtaoxj, Soft 
20233- R, Tamutf, Floitta JM30 
tSDOD . LI DO, DM yearly. SiMi yctrf Own JANITORIAL 
bubineci. Wnta. CLEAHPHC, POOer i7Dfl^PM6. Portland, 
Oregon 67217 

BIO Pro"iE on Ttaitan** of Mertnendiaei Caiaog, H og 
filny*. 141 Oerters, Gteonia. FA 15044 

MAKE Mitona'P BATTERY MANUFACTURING, DtfeA 

51 00 EeaHear. Bgi 0S5. edgffk. to &7M}:] 



HIGHEST Martov, Bcgfti By Mad Bg-manH NLHC. 55 
SrAMr &E3A, JMrt Calfto^a W104 

ftEUJM KNAPP SHDCl l> EAB Y, eaaftosmmM- 

whsdnmedulfliy Ej^qy a steady income w.lhutivlled’ repeal 
Cy*30rt*if* Yta (fwn IXw. to irwe*r™it Free e*H^ PrtJ 
oeiniftg HM to guaH»d -ippetwrtt. Wnee: John Laamwd, 
Knaop Shoes. 5 > 29 Kupp Centre, Entadon. MA 62401 

SWAWUEET PEALERK W* erttar i 4K ^ Antoh> 
Oitw Wbhd«lU ham*. Free Dma.-a. Wrtidi^uii SpacuSy 
Products, P.0. Bos 4472-A, Anihatm, CA 52601 

INCCHPORATE WITHOUT LEGAL FEES' Free BooUfll 
Tens tow, ineJodei Barms Depl PM06, 3iSl SiMhmarML 

Wiiminglor. Detamra 19BI0 

f HAKE MONEY* n S*m Semebd^-I Snrtl* Logiuer. &*« 
Shdb4Frtendi Ccmpfaie Iftitfuwfrt 52 00 . Uwdman, 
BQI 1722-PML 5*1 abuty. N.c 26144 

PROFIT a’ld F Lrf 1 - l-f everyone sefij^ ine Sucoeubon Free 
Debuts, HuRtfK toft 2306. CarBon C*y, NY B?rgi 

■TART an EASY dN* twme QUARAHTEEDf 

Lynn, Box 3554. FHdtaft Beech CRtf. 90277 

m.DO FriFfi Sqwe Fta PfyvHmt ItoQ" D«n*nri) 

rWMlmg Proof S3a (R*fb™fabi*| WtaSwir. Sridj*wet*f, 

UUi LI 23 24 



DUlCK INCOME Oiwtuortyi FuU s 3 aH Time, I lo three 
Tnawwir -&h4. toweiea. to gedYPd Rotto. no imrennwe 
Of EApanenM R«UT-ti JolW fieker AihxiMIh 750 T*ta 
ScteaL to 64, GoBan. Cto 60401 

HONEY1 Martel tow Product Ideu - 55.00. Balhi, toe 
650i. Sen Jose. -CMtomi 9£iS0 
LEARN DOfraaflEB AuIl. Pw.r? and; E** to Muet. yo. 
Want, Part Tim* or FlA Tt-rm Send *9.95 tv. Fraewial AiAa 
DflftlA P O Bari B636-A. Orlundo, Fl_ 32856 



jCgntineri on n*rt pegei 




BU&INf SB OPPORTUNITIES 

{ConfliMiiJ from 

TMOltfAK)& Frtini I.RS Wrilo damei BOk 101 E-R, 
N*i™i City, UL @3050 

WlH~0lL LEASf BKMTK Huriijmdi oepi yaar CdUM 
tying nw.pgo + Hoyles. Ffo* iM*m*ltOrv P.Q Box lOi+, 
him Orogcn 97005 

OWW Ypjr Own Horn* And Ekf*nWfl- Prolfltttwn Company 
Fi*ywe A FW^rtjJ Cg«vn*r. CDmpto** To*! HO.OO Jw 
Netven ElKlnftCi, Z4d7 Diildaj Sr. «V.. TwtjrflD. Ontario 
m&p 1X3 



1 1 K» MONTHLY RwaiMe Earihwwrws Fry ibi W* 

B»flf Aran Sen Fittm Coaei Yd Coest Many Possibilities. Free 

Deiarts BAKER ENTERPRISES, Bo- 1 W, Mi|lr«CgiB.Otin 

wu 

START A M m\ Otter Buurrew n AgjIreJin tr Qfa CaprUJ 
Needed YVffla TCrr FREE 3du*tol AarUndAh Mail Ortrir 
Manual. Bda 61 0. WSLilia; 9fly Junction. 2-069 AusIrei-.-a 

KMATitRi Golf bluepiwtv. w«frr 

Nuger* GoftBtmeflMI, BOa 0709. Delta?, MiLh^an 43221 

H0« TlPfiTAY IHFO RtlEi ^a A VE11 ^ *§Qti v W 
TlM£ — OwominityKffi^OfityaTe* — (AtlNowJ -- (2 QG 
Sends Your Name 7 a M Free Busin esa Opponuivies. TT*i 
Irtwe GUARANTEED DA Simth, P D Bfr*. 296-PHB, EA 
Gnj.^vir^, ID Moor 

|l«B'i MONTHLY Hfljlundar Double Y PLY Money So**. 
Gwtoahiee Free. Datorts PuKfeaiHfis. PO ikm S9S27, Lm 
Angara, Cutrf Kuan 

SELL Fiweftas. Canted MerLftandae, Jeweey 

totomeuon. S*Hjit*ine. ifflIP, Guwn&ey Begwarton M* 

4H12 



ENJOY MAKING BUMPER STICKERS ■ toe* pqnw fcft - 
Easy. PiQUimt, Pwtable. DiKBrii POB 227BHGC}, Tim**. 
FLGaez? 

JAWrTOHIAL'MOL.-W CMAlng Manual Slarl Vw O^n 
BvalftOM TnIIr Hqw J^.CjO. C#llm. 3 is PlonMon VKBPit* 
CA BS633 

LEARN Th* iKinta or r^irrtg jywilc fuRnriqs "Fob^dHjo 

ProfHfl' 1 Iftv^fffcftWlL AjS*ue Ei-KjpIvrf-riny, £454 E-=-iLl 

Atasoadfro. Calif. 90+22 

MAKE HuCfeer 5*fnj^ M pnjln. In?*fert?r./Ts TMir.^iirw 
Vity tuy. FMB (huili. FOB £2SW|GC>. Tirt^ FL 
33622. 



SHOW rx3 SELL? Can* 2 to 3 Hmrs wtf 2W» Besi Ss+ino 
Sttttiulty litaffla. U.M Bfngs C0*0^ CaiakSg. OOlKbAP' 
Ml htfr'njrigrt TL'fwyJuilg SIhiTiidi^s, F«l Tj^hf^Rr QAM 
MflitMing. 2667 AhdOM*l-2C Furlanoi 1 CA 02C5t 

MAKE Mocwir Panting Owsnas* t*ra. puntfci, uifliphas ir^ 
EMd, P*miH: POfl g+^WlOCi. T^ftipf. FL 53P23 
ll HMKB raaty Powtiia W'rtn.g tas> H S«a^ene i t DalaA 
Fr»; Cbkw PuUwWng. PM-Bfll PawrW. MA OHM 

i Lm!HiKd , c rets jS'vtwjEFii e »6w~ to 

OFF RICH IK MAlLHdfiKH . . . MILUOHAJRE SNARES 
PROVEN METHODShI FREE PROOF SA1E. P M Pcnwir 
W E3tJtft*ng, Bfrimrrnl, QA f+00? 



SCREEN P^tt T-Sfiiriifc. om*r aatTtt- ineqwava 
wrmlitlll FrwDMp!* -T.PriMnf ■P06^3 ^i(QC>.Twtm 1 
FL 33623 

now to fill your mailbox witn 

Saoffft Slaps Ip Sw^ass '" Rjggpow Gupt w*#vi v Dp- ihm 
Money BArt'l! $2 00 Tn JC P^mrafra MBA Cemar 1200 
tweita way, Suns M2 Sunnyvale CA 9-1066 



MOWErWAKIMQ QPPOflTlJNmEl 



CW MONEY WORRIES Wtfi Gu«rM«d W«nn Sv^nn 
Nn InyKhTmiH Fra» OfriJiila. SASE. V^IEUfa, Bna 41 7M, 
WlhJwWl, NJ 062S0 

GET GOT OF DEBT WITHOUT BORROWING or opgn 
Asian ftriupe piyflftaNi «0p #(*? blr enlteCWt 

hArilian-errl fcliifi^iys fcvrtAbJ* n j , i-tcui Yiaiws Sand Ity Ii-h 
inle>miton Cr»« CnunMiui. Bon 636. DapL 204 . Kvimors 
toyn. MA 022T1 

FREE I Gel 6 I&90I44 Dl Cpporlynrty Inrrpni'wi yg^ 

lawngE and vunrirfig pawn r Hurdr^grw^y»B5mAiRflilffl 
mnriny rid t -fld mein Ihly. FREE I Wfiln Gpparnjun^. Depi. 6EC 
6 N Michigan, ChiMgn. 60602 

UJUf Hgnf*aris UMtng Qvr fv^ncri Buteta-j! Enci£Ss 
Si am fed Errvejjpfr Ftf Suni|j!M.-DelAJh' C^xnTiunlty 
S»-v«h:. B9-X. CvangatiL-g. NY 10962 

SPARE limn farUne irS Vinyl Flapnlr Hu$S dt*Tr*anc (udi'Ai 
HKceptiPi-ei pra^ia Wa supfiiy «wry?nnj. Datuio n w YIP 
2062 Montrose, Meggo. B0618 

|176. M WMhty CijirtHjfirq Pupila Lps«yi4! Samnes 
(1351 Ci&Vtri. 234 LP FlfPfc Nb* Yjyk C4y iQOQt 

tm WEEKLY SPARE TIME- MJilrg Si^slytUri DtlU 
ESar 2902-M Rtf* mi 5C 29730 

Ei^iiwn 

IW»n1he Maaia 'Btg FraMs Fast t^ecTpne r +15 

CaNa Dm, L.rila *£XA. AP iWS 

i^ lluV newspaper cuPFwaa & weds^g An- 

nui*Hajr>ftaffla finr J1.D0 s*^ InsrlfucPona H 00 Ctpp^ngi. 
Bern 49i -PM. Galas*4i«, ?aiA<s 



GET RICH ft S«cnal law 5*r«Bres datKs — Cnngs C^k 
Qr«n v FREEiopcar- W9 bW^H -W3W-6. Biliks HY liaio 
"how TO HAKE MONEY TN ROUGH CLASSIFIED *0- 
VEimSIMG. Bprihl^l h&A Ip JlAri yOiP W OlHi' 

nets wtfh CIW--HMF A^nsing ONLY H.M FOR BOOK- 
LET — :?2 00 WLpjr rc^-idolila w4h Irtfl c^3nr! HI 
KAPf^L. POPULAR MECHANICS. DEPT, P. £24 WEST 
57TH SY , NiW YORK, NY 10011 

MAKE fmrtrton Marine, Surtunras. 6 tan OftStopi DeuM 
S^c Mamie»&Tg, 4' Wevenan, & Louia, MO S3 4 24 

WA-+0 DAILY SMbg Nab M Dwiftti Sand lfl S* 
P&ifartaffW: Shrafu BS:h 4309 NtrCi HgtywOOri. CA @1007 

PLASTERdUtfTil MfcnByfnabaj hmw hua^aa. Dtiwla 
Mplway, S 4&49- BF&. hlrwnwiBe. Ti, j?202 

510,006 Ye4rty Pvxs- til* Pari lim^ Eip4ri Rav&nh Ngw 
Fret bltormatkyi 3 MO Cmn^nteA, Bui 9129 KiD^IW 
On1ar<i. NZK 2&& 

EARN KM wMh - t«j - ralmiehirifl lijmiiure - «bv 
pgrT^lpi 15 igr^s "SAS£ Pai^s- Anhq^ws Bo* iSS-ft-1 
P^cRlSri OVg 434&0 

FREE Da^erahpp! Gas Saver- Halbe«! sd’er' EjccellBritp^r- 
4! US pasantod! i-flowela Bon 503PA. Souihampioi'- PA 
16966 

ARE Al l VmEhS AOS TRUST Gal WC N Wdrifin^ at 
Jhima? 200 mpg c^rtyralgc^? Amgrayrty ®vtcw^ IncnxM* 
y6ui ^eiglrtT ¥Y f m sweegdEdhea 7 1£.006 InltM nil Fi c<7 Roc4< - 
el MHS 7 FH€D OUTI OiZ-paiK repOH Leila hmesnellng 
5ECHET5 >v&rft £706 tuhind I0Q mcrti i^^wfh-ng aria 4 No, 
they'raNCTdl nporrj.ilio.Guegenlaed. FiralDeu m&l Alan 
£*an ft- 70‘:56. Lvmr^ W| 49991 

1 CANADIAN MILLIONS » n»l Mum mgnfy mb Ar;ki 
lilliflni. Depl. P M Bui 6722. Sill tx' A , Tft-unln [>TlarU 
NSW 1K5 

NEWEST ITEMS CATALOG H.ffl ftp^daeN rtannhnn 
Ppgdgct^. JQ4^ gQff, Avp Wl 53l4Q 

SPARE TIME CASH. SvHI ^drwua Sh&ss Sanv 

pl^f Hlw k4 1r« 140 fl^r#fiC4 n«dad NO limit 0fl 
commisvinni Heratwer Sl^Hi 3133. Hvioyfr Pe 

17331 

OPEN CONSIGNMENT S^IOF: TJ\ doidrie open tun bJ 

manual Ygixs 5i 50 P\js Portage To: Cona^rwrH, 

20 ■Shrty Smei. Figrp^ Kpntumy 4 1 042 

GET THAT RAISE.! He* 'ewri r^ig hp#i Dtjns 
yggr rhangiw = grrtar today £l O.QC ?pd. Wunfl rf d>f 51h^Wd 
Prferin Tuctmcxil SsvcS Aa 27 Hsfc7ah, Drne 1024PM, 
FASuilnn, TX 77D6I 

MAKE iSM.M YEAS LY HOME SPARE-TIME. QSpOrtu- 
ntty to jwi preilHMtwel a£ud«KN Inae. Ej*sj&v 4 tytw bua- 
n«s HQihftMA. few 7M. MountMi Yiew, CaNiynia KHZ 

HEW. M Bf. Dtctof ytiltav pages CMectof^ pi Wem, Unuftutil, 
HartTo-Fmci Producla FrM Brochure DM PuOUcadoiit. Bo)i, 
1 OPM Ttwriorfl. Vermont 0SC"5 

MONEY SaVIhG OPFORTUHJTTi LEaRM WT <msae 
BbY*^. importing, AiKliQn Si/y»g Ss?>W HtlNDREDS C+ 
THOUSANDS! £^1*^ Gyar^twril « W- MO 
Avei ju. W'/tr^giuA. N.C 26401 

HOMEWOflKEHS” GUIDE! vinyllppOriUfflifti. MHAt &M 
Money DflWis ftae Qal 6om 4+7ifl-H5. Lm ATgaiaa. Ca 
S ffM? 

SPROUT Fdqi(*. Mjikf ll Oriv ir ypgr rigm*. na inunflm^m 
XMlaib £3 Homewgricei Bda 22, Lyndm. W»Miin3fcrt 
H2«4 

^ eSSKshT rftyh t*it 2 -.4, 5end t2 " r" E ' L w s*~ R . b"*'^ 
Bjn 3*93. Gr&rt. PA 173(2 

WIN Hundieda o> DallMi in C+vi E Rrjti Hov< Id Win 
Cocreai S1.0Q Plus 25c. - CoCPs Hows* Deer 000 Boi 
013763. Miami. Fla 331&1 

GET f Wh In Ma 1 &dar Free DtfaHa KMP Emeqjrws 
D«pl PAH. 21 72 MfiplwDOd vhcogo. IL ^0647 

RECEIVE HO^KwAlU Delate. K00. Wo*i 

1S33 AtfL DYiigil, Mil* igJOft 

EARN fl-.Odd.CKt per mmlh cncrnT^iKU uMin^ Crw flu rts py 
rra- EndoseMh aMrgMadglinnpadefiyeiooeto; t*grp£hift 
00 Po^tmMter, Si. Ctirtf, III WlT4 

HOW TO «* CONTESTS w* Cgtf Minn In Opragq Sain 
OrTMcr 34.09. Y gu -an’l Mm 1 N W Harpiy AsaOualuti, 5B13 
K. 4611 1 Lire G I e-dle A< J-SOfl (6301 

OCT EXTRA HOMEY Matting Yftrafen Teyi. Noyahres 
FRtt DETAdLfl. i^Dseriixjta Dwiyis. Bok 71. PJL FcckEwo. 
Mm 

MAKE Gen M^r On Hqv?. As*? Trip, Fun. £«> Ip Styp 
BOOM. jaOO J M TM*. 1073 ESkri- H5, El CfigKi, C*J4 
S2020 

GOLD nuna in garage sales Lcsnsetf Syslem Onry K.94 
Larxlry. Bo^ 1 1&54. a. PWanbws Fi. J37» 

MARE A FORTUNE F w Hdvw ^ri G v*ge &rt« 13 00 
■ to a. Publ-C*5KSfifc PQ 0CU ’i22S.PM. Tetwtli, tow 
Jtinwy 07A6A 

' ITUMPER S TICK E HPfl W T1 HZ DEVICE, CPaap, Stfnpna. 
■PQriflflie #^eeriaifli?i flu-Tper. P06 E37@i£G<jl. Tnmpff- FL 
33622 ^ 

HOWTO WIN CONTESTS 13-GO. Wn Bern I4S, Slaton B, 
Lnndcin Canada 



SECRETS R-E-V-E-A-L-ED . . . Saltofl Guide Td Swap 
Meets" 13 DC -Grjldfl-. Ban 2T193. Ctympd. Was-hin^en 
96537 

EARN E*fe* MOdgy. Writp: Hfmc Mi+ng. &Qi 114, 1@1 

Sherbdmrfifr SlrM^, TM«nla. M5A 3X2 

WORK At Ngm*. F«n Prmlig*, Pmtrl, Inqgirfl. Herrieto, 
Surte 6. ^053 Aiam. C Pfimfl Blvd.. New YfiaV Nfew You 

10027 



MftllTIp CHINCHILLAS, FUR 
REARING ANIMALS 

AHAUNG PmftUf SPftOQO Ywty R*ir>g ftapfcft* Rr WnY 
and Breftriifti Drtiila— 5203. Artinita^ AAQtfi, Malta 12, 
Mcmaika SflSIS 

! I5G0-1100D lfcril?i Plan rsi^g Rnhb ^ tor W- Frevrietaih 
Wlttla'l RafitrUty. PM Hudaon, DClU 44236 

RAJS&ftAHBITS SUCCESSFULLY RidhMi Tirta 

Heim 50< Amunfiph Raf*il Ai*fl Hi, P Q. Etei 4% 
fflOdrilingfedP ?indrafl1701 



PETS- BIRDS, CATS P HAMSTERS, 
ETC. 

TROPICAL FISK. Healers, Fitieu, Airpumpe, i.OTOs. By 
Man Qfffabg 25c Aqua. Oiton^e. Michigan 40462 



EARTHWORMS, LIVE BAIT 

FREE Uljwaljfe ftaiae F-^tiwor™, Cridieti tied Wtpgieri 
- 1400 - 10,94, 5000 142.50 PdsHwtf witn Free Boc* 

on htm ancj Whwu ug Se* C&^a 1 FMfwwrmB P\apm. 

GA J17M 



OF INTEREST TO ALL 



INFLATION VICTIMS' Pw Medial Oed^l Cere, ReV, 
OH fflqmp. Cariw. J54lM Grant CfWii. CA 

91720 

PANIC flARO, hgmerggi ^7 d Che Srtinfffi Thlrltw " 
03y 14.95 plus 11.00 handling. Wbu Pl iDisrwrg, &os asr, 
KdriMIe , CA 9323B 

KNOW YGL^OiEGHTS WhM snuixnnc Itv R-pcc^: 
13.00- JonaHwi. Bdi. 31, PhContu, NY RSI 35 

|3 0C snndl your n*me B& jN Tree d^wdirt 
■Hi* J» 00 bN>n. PMC, Boa 1416, HfrrtHwQOdL niiftdU HK» 
& 6 EP Ur^h^CAanipwnCflrilrt™!*, Greet gaqpfl, 12.00 
Terqci ErtlwpnsW: l2l 31 We^iflnd. PW 0 ( Mary^nd 
MOK5D45 

YOiin EngT»flri Go ^iy?hng Peha.'a ii 00. RtfMid 1 

sMe HolmM. n Sevr" 0 Mr. fftqed . I, oncJon. Efiflland 
RNE GlfTS CATALOGI 1 1 Ra‘Cnda&e. Sn'cS-n^waJ 
Margum. P*KlsviiH„ N.G. 27320 
LIFETIME - Btn^iLC. Matai Social Sw.'u ty Plate, En- 
graved with your \ifflfl and dumber £2 00 - Wteneytac-* 
&yara?U)M. Stale Sa»op. 507-30 Sulheriarto. StocKriart. PA 
'£403 

SECRET 5-OF-MEALTH11 FEEL GREATI! LIVE 

LtiHOEHl! Cfitrvlele NiartlHMtal Text Eaiy To Read - Guer- 
fin^aed Send 1< 96 BeM PuOllwItona. feat 376, Jjkawl 
T erm 58501 

DARE To C are Find dul aboiri yow cft4ri'a Gdrta. F eve. 
Emcrtwia, Way^ Id ayyease Tfetr tneeiiveReaa and More 
Fr^je inlt3tfn%ab(jn. Oeativ* Leaming A^KtaSn. if* Wart 
Hardin, StyinfMla. AR ?£5H 

“ LESSON'S lltf' SURVIVAL HBfhfl, AiriO, Af&aRT^STwer- 
ness. EvayylMIrfl You Ward Tc Know Write far Ree tofamta- 
lion: The Surviwira NtSrtwoH. PO- Boa- 17S7-P. Ccevr 
DAiene. Idaho fl30i4 

" OEHYIMATIDFQQOfi. r^Aprtl to nrtty- 

day Ecu' ram 11 ^ I dettcua f'arc'tiDUB Mmunaihtt Ehterp'see 
&o. S165-PV. Van Nuys, CA 91406. 

AKHEY HOUSE WA TONES 1 Ordinal 

py E tarid* rtdvll Specly Ai'-mt i. Cntdrei-* W'3^ Wjfct 1 ., 

Ajrni Cb£k, Batlcry WaK ChKh . S24 .95 poet pa d Fine qualltyl 
Money Btnu. Gui'enlee imperial Boi B6-PM. New Yorh. N.Y 

10022 

GOLD m T-dot Gvige! Free DetaUa, Gold. P O Bw, Jfl s. 
WMhwigtofi. TX 770&Q 

PSYCHIC ABILiTY {Wfapcd HANDALA Game, (New 
StHf^rC D'&HhOryi MAGIC CUBE Lvarypne can to** With 
mind jxh^er -iSS.OOt Spec* Srolhw* CoriWigncrriion lo Men 
Hi 00} fafarpnatigr* and PL^ficiihon Lijr. (SASE|- Sani^ftion 
Pim 1 14A-H ZMSH Tw\r Si , Tu^sOn, AZ 35731 

STGPI h MSrta money to t» poor' write today tor 1 S Bvngs 
you can do no*y to teal a^ri g*t mpr* money Survrvel, 

Dcj 0AB-A, IldlyvwKxt Calrfarriin &QC2£ 

CARP€T T+ja. 0yy Rrght Mai (4m Right. Se<?v;i Or SlRn 
Ftompvrt- PflniphNt 12, a&. Btfmd'l Cerp«i. 24£4-19m SL, 
Pryt m jppp.. mi 4fioeo 



OF INTIRKST TO WOM€N 



FREE Credit - Gitta Thai Please Ne* Bec ni Uothm 
MetohuedeK GJhhoyw., flow 6i5. Ruianond CA $*9Qa 



fCdnli nu*d on neiri: pege) 
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Of INTEREST TO WOMEN 

QUILTING CAN IE ft LOT MORE FUN And go twica da IdBL 
whan done- on a 'rama. Th« m pomes apart Hv «m itorage 
tihd yOu CAA IhUi* It In A wMhfifri EM 12.25 lOf pHrt ID 
Popular litotfitna, Dept PMCa. Bo* lDi-i, Radt&Crty &1a . 
N.Y. Iffim 



GOVERNMENT SURPLUS 



HARLEYS-, rtonto. SchwM, »ffO OWttry 

H-S5. [FW^aShJS. 5uT¥A^. **3. B*ftd, OH 97701 

GOVE fl IME NT LANDS FROM |7-H ACRE1 HflltmiM, 
tenmmgH Mcifurang. inMwtnwm oppertunihas 1 GevanvTWflt 
Und bLTflJ'n Guide plug curran! nabngi— 42 W Surpfc** 
Linda. Bov tS iflT-AH. Washington, DC 2W3G 

tWT Surplus Vn^- Maw star & 64 page HlusV si off sale tog, 
S*od ii 00. fturfii 300? Norm Clam, Dept J-& Chicago, 
HnobftAtf 

aaOTC-HCYCLtft — JEEPS — HEUCQPTfftfl - AAlTO^ 
MOBILES . . . GOVERNMENT SURPLUS DIRECTORY - 
tfONCYBACK GUARANTEE- How. #hm- S2 j®, GS 
in tpnnai ion, Department 10, F*d*r*. flulkflnq. Bob 39)3. 
Spr U«H4ctluM14 Ol 1 Ol 

GOVERNMENT LAWS FROM f7Jfi ACFCI MhnbIm! 
tomtofl. wadSomr^ jwwiirwnll Land Buyer* Gui# ' p*JA 
Otnanl IfjJwnn ■ tit 00= Land*. Bok 'tl 07AH WiNlin^n. DC 



LEARN Hff and to Ouy Off**n\™TTt &jrp*» £>w 

Ufl categories lo tom imp tj.oo k-t^ Bo* 
aSfl-PH, Qyikrtan Wl 54502 

MOOVHtCld«i4V- ViM-n*™ Bfc**. C*M**flA Fttaguai. 
I kT rwbt. JaiAnLa, Knwsi, Paffcfla. $arp 11 .Off Ratuidfli**. 
Dtx* MUflary Sunpua-, Bom BH4-FW, NaahytFe, Tanrwswe 
372(17 



J-E-E-P-S - 15ft W I - C-A-H-S - tH.OQ 1 - 7DO.W3 ITEMSl - 
GOVERNMENT SURPLUS ■ MOOT COMPREHENSIVE 
DIRECTORY AVAILABLE TELLS HOW, WHERE TO BUY - 
TO AREA - C - MONEYRACK GUARANTEE - 
"SURPLUS INFORMATION SERVICES' BO* M249-BA, 
wi FPIANeWCO, CAUFOnNIA H1K. 



JEEPS 153.40. A*plw* ITS 01. BmEs 57 50. tV*a hem 
P*™ S^petory and 3*pte* Cfrtfctofl: 52-00 Midwest 
Surptue, Bob 401-PM. Dayton, Ufw *540 1 

iBUTAftT SUnPLUS, BOOTS, CANrtkHS, FATIGUES, 
HtLHET* JACKETS, KNIVES, RUCKSACKS, TENTS. 
ILLUSTRATED CATALOG It W, SOUTHERN SURPLUS. 
BOA Ha-Mi. MANCHESTER, KY 4W5J 



LOANS BY MAIL 



OUICK fCASHl SIGNATURE LOANS! Writ*: P**, Bu>: 
454-P lynbrook. htew Yprt 11583 



TKC ARABS HAVE MtLUOH* TO LOAN, iHveSt" ft** 
Driiii! faab-PM MS W«n Vito TX 778&J 



BORROW By Mall' Free Detail MW-PJtaMl Bpje £2*6. 
Sanjutfy, PH 4487ft 

FREE Soc* describing tears ava^bie lo dawvng md-vto- 

UHtl retowd eliewhera Many plan* included Try lA 1 
fatoW. Bob 9Q JU, Bupqhiyn. Hpw Ypm 1 1 S» 

BORROW Jl 25,000 inwrasr-Frae 1 Rap ay Evwv- 

otW Raped - PM6. B«i S», Dirtflaa. 

Ftortda 33330 

BOAROW $25,000 'ovwnlgprL" Any hapasa. Kaop Ytoati- 
FriWyl Fnw Raped 1 Succais Raasaieh, EfcK Z907O-AV. 
tidiRTvapeLi, inffiifia 4S2?$ 

BOH NOW FROM HOME! A fly IrtttLiH, a Pry WHMH4 put - 
pom, B/flrrin 30 day* CempaUtva flatos ftiw, you can aarn 
stKwtanrsfli rtocma a* ■ Mmy AganL Na Ejqwn*xa ■ Own 
Ftogr* W*£mjl Company to IWil awary #r*y pw*£W N(? 
Gimmich*l Fra* Ofttii* OFC Dapt IffC-S Tl*S 
A*atto*. &_wwn. HhffWUWnC Q2g0 

BORROW fcXMrtQ wttwul HiIhhJI AJi fc**jHtris. Rapay any- 
5m* Fat daWlfi. IHtoJKhja*. Bdji l-SOa^MS. Naa You. NV 

iom 

BORROW 11,000— $5, OOQjQOCi. DthKiiti toans arwgad. 
PtftvMd. Bualncu. Va^i CapAal RESEARCH 
UNLIMITED. Draw &O0. 0&rhx>. M>320 

QUICK uaojDAHSi Appteatksn, D*iilla r Lam, Bpk 
7f4- M. *4cMmn ^t*. Oi*pon #7l Je 

BORROW BY HAIL! $1,000 125.0X]. Sad 

PaMaaP ETsaatwi^ Wint* WcdOw<to. &wc 27iii-Pw. 
AUbHa.GA 30317 

INTEREST-FREE LOirtl. SuMh*« Of pafWiaJ. No CrJlIil- 
seal Sand & application Bow 6454-PMl. 

Lwanowtri*. NJ 



PERSONAL 



H PEBT, Wi ll H«^p Vom Out t? 00 to *M So- 344 PM. 
Waharia, ND 5fl2S2 



0BP0ACC1 DoM Los* 1 Lfla^tuP*. Atiorrwy*- MEWS 
MG NTS ASSOCIATION, iW6, Fomf Laha, MN 5S5S 



1 5 B POPULAR MeCHAN ICS 



COLLEGE DEGREES BY lUUL Rf^ Urwvtiss 
atfv K tlywndM e*c^*K>-*, Maslar*. PH Di Fn»# 
nwaNiop ffrerit Cwnaatf^ to 3t7*MP-fl. Tg*w, 
CalrtwvriaHSBff, 

FINANCE TOUR DRUMS W*ft Govafnirm* and Fcwd* 
Bon Granta. Fra* (Hla*. Tou-PMfl. 432 PCH H#nnoaa 
B«<A. C*Jrtom4i 9025< 

' "coSSd E wn* Cc ^sjfr.50 W a |"; -ig Addfeas 0 i»^ob*. Par 
aenaf Sire* iw Mai Ca r t*r. FranHm, encage 

SOWS 

BIBLE *r™w^" SUmpntf mwoloeo. Bylmn 

17TS7 Btr jol nrl. Midh^pn U219 
H EMAIL FR0H CWCAQO - LET THEM KNOW. S*« 
NanwflSa ms* HULLMAR. 

COLLEGE DEGREES BY 9PECUL EVALUATION dr 
IWSTlNG Ctod^la A Job Exparwca FaaL |ti*f 
Wlft* Bm lSlSl-TS. Oolumtua 0*» *3215 



R1MAIUMQ ■■RVICI 

QUEBEC CONFIDENTIAL H EMAILS RacaCyed Bhd For- 
nartfad DeJ^ FtJ : r "e rn a I niL-j NodaM Mali Sandora. Bex 
354-C P Port Citflr. Ouebec- Canada G5B 200 
CaRRiGEAH ADDRESS Cm r ^1-^1 Rec*i ¥ mp forward 
nrj R&nnail'; £ngie* ll Off-PMltad Lsfdy Paart. Bek H9. 
Kingston i£ r JUdllic*, lKt*4 
UNLISTED ADOflESS D.gcreal are conUleni.a 
3 LCD Smgi* Mai Fp^artf-ig Snw SoSd 5 Mean. 
JtoUfton, Twrn FTCaS 

^FLORIDA R EMAILS *2*n. 6356 

Aidlin Qnvm, Jacksnrwr'B. Flm^i }?2*ff 

GOWIOCHTIAL HAIL >m: PHONE Cafe ffeg*<v*4 An) 
Fnrw^ddC. Daily Cprtlra] Bui 347PM Qajmom, D£ 1*703 
COMTOCNTIAL rmM nK4iv*d, torwad3*d DAL, Sdi 9fl 
Svmw Stabdfi. B^rianlcjn, IMY 1390Q 
BAHAMAS. OM^BflLN FQfwArtUI^-I7*man 5 ii^ih 51 
PwaonM, Ownpany. Ageecy. AC Soofl, P.O. Boa F-atfl 
Freapori. BajiamaE 

Ffi£STAMP£D REMAJLS ONLY, t E -JX> Eadi CwtfKMfV 
cal. NULLMAH. M2fi N. AfM. C^capd. IL 606 IB 

CtlAHLOTTt, H.C PuwirKn OkiBJK-iKKiu-SiampKJ Sin 
gie 5Cn Gofidnar,, Son 1722-FMi, BaliitM^y. N.C 2B144 
ST. LOUIS HEMASLJNGl Stamped Sir^e-&Ck Drawer 17- 

PMR & Low-MOmt 

REUABLE M«4 Fenpwffng. GMOTfwd Irdom’jlnsn 
Fylhiimant AH. Bm i0i-*8. Frtfi Wm*. tidiena *6450 
CONnOCtfRAL NCMAJLS Aarovd wTOajiT KUYt 
HIWCEB, P 0 6o« '3021 Ounypr CO NffffT 



MISCELLANEOUS 



DM SO SOLVENT 4az. 00V ftira-lmoa Mapht Brar 
64^39. Baton ftoupa LA TD@6 

SATAN'S C£dapifftC,r GCm '1 Oc BUAMC 3 k 00 

Aw-Oirut. t9^4fl H*rt Stratfl C*rejga. CA 9t30S 

ORttAMENTAL Iran Qwtgp*. floe* ol 16QD BaamiftF. Frao- 
Ecai D«n& r i* Y?i failing*. Cotornne. *to. Fra* UieraiL-* 
Oimmsham B^i »C0§, 3M I Sdl4h 3200 Wp S r S*ll t^n 
Cftr. UMh e*t20 

' PHOTO IDENTIFICATION CARDS CfficM 

GUARANTEEBN Simp^ JSe gp H JUS? PJl . 

Pfti«d*M.RI 02900 

‘ IDENTIFICATION CARDS CERTIFICATES . 12 

SELECTIONS. Sbittoi 2j£ Cgcynrf:, 04* SM* T. E‘ 
Itfyrya.C^ 91701 _ 

SuNDIALl u . Yenj.<Jaffd*n.i2*.6iS & wnM Ym n» irrtW- 
malion! Kanrtco, Hd s Ba^ 26. Jyreiliw City. Oregon 9ff*4e 

TELEPHORE SUPCAtlAAfcETt *A Fftow and Ae»«^ 
nw. Insl»fl YgyrsaltA Sew £St — Caletog 1 1 .00 R*tundatite 
R.J, COmreu«c¥ta3™. 5u4* Ml. 67* fcrt^t»re*m. Now Verk. 
NY lOOiffi 

PhoF6 ID. Seated in ptetiJc. AH s-ianei, province*. 24- 
hours QUAflAHTEED. btird t6 00 (ZVO ODL phora. dam*, 
address, height, mgru. hair, eyee t>rffidBle. CARDINAL, 
Bex 6iKD4& ^Ktsonwiu*. Fknda 32207- 
J NC W ' H^AiytTF^U L~ T ksOtHLA tWG GIFT CATALOG 
bp 200 lasteJVji items, Send 52.00, netondab* JdJ¥*rs4> 
Dteiintjyimg. P.O. fca «. FMi, UnNMfly Stsdiofii. SyrecuM. 
NY 13210 _ ^ 

THE AntKhri^ Wil yew mnlaS \vn? F«* 600WN; Frae 
P-«e nxTfacpnd*™ cttjrea Gftrrnmm&nxrn. Bgi 17SB 
IWrtruvid. CAflfOie 

SUPER SAN ! toi Tr> CW Yto Ewt* to Bm 50^ Spw* 
Tima Pifirtna tor Warned 5£.(B Each, iapui Phi 1-0 

tag. 52.00. 12 Signs 1 firt ir Jik&«As tor Stile, *2.50, Ca:ger 
StiJeE, s 620 fcufl&'p*. P.O. Bqk 52752. Ne* Orteana. LA 
70152 Caiatog 25* 

SAN Dc EGO Cistirtitid RuSM. *2.00. P.O Dun 1003, 
impenfli Beac^ Cihtomca 92C32 

“HONESTY AND JUSTICE FOR ALL FOREVER. " 
h a* l a 1 Mirage Meador 42*4 Menrit. RiYatside, CA 92SOA 



WANTED MISCELLANEOUS 



GOLD. Pirtwym. Mtmury. Tarflefc^rn Oas 

Wii^yad Fra* &rail*.' VftobuL* T*rmina Nonwed, Me 
0206? 



BUYING CirtJjda, SHvfff SwJ*r. S4ver CtmtKt*. TanUlwrti 
a SteHrt* -Potey* S#h.aB* lJM Miti^b Batii" Crnali. MS 

40&17 



FOR SALE MISCELLANEOUS 



P-M ARMY CAM OPENER ; 3 ft 00 Dbv«>. 217 St). MUn, 
Md^vw. Ifl^M €38*3 



NEARINQ AIDS 



HUGE SAVINGS, eliminate dniltir Oto-i^lL Fna Thai. 
Bahintii Vi-witrtd-i Ttirdis oranged. LtydJ-PMC. Rochlwd. 
IPOM-B1 10* 

F REE HEARING AID CATALOG - Savfi V& Oy mwi! Wrne. 
MdiwyStivtiis ", 9530-PMB, Langdcr. Sapulyadti. CahfbnM 
91 343. NOT BdU in CiHOtiniL 



SAVE HftH by Ft** ring Aids Diradl Month Thd. flM 

Companv ■ Iku W. Dok. *39l? 



TOBACCO 



smoke a pipe? bourbon vanilla, h oo ^ 

Sample and Bftx^ura ol Ojr Fm* Custom Tgoaoco Btote 
Pip* "N TpbK. *601 Bwtaw &ju*re Wta.1 TyW. T»ii 
75703 

PIPE Tttetcco: a«d Recipe. Send tZ.OG Add. Env a- 

no* To. Boa 21 FvH 1 , c*rro Gonto r K fll B LB 



SCIENCE A CHEMISTRY 



LABORATORY Crwr^Mi. OMMwflre - Ap^rsiLni, Cat- 
itogMH St.GO. DNkn* Srtntt, 93* 5 1 3 Su**l Mamewoc. 
W^eiH^yi 54220 



FOWMUtAS r FLAIiS p ETQ : 

ANY F-ontrerii |1 ff.DO. CaLatog - TreaUaa it .00. Barton. Bay 
560, CNaeffO, €0690 

MOftEYMAKINC PD HMULA CATALOG SA {HPW- 
ABLE!}. GWA3 , BOe ’ 93. Bfft^lelcf. WtoMlirt 53005 



SPECIAL SERVICES 



INFORMATION On anySung. Ferguion Ptoseart^. 
Spe&alirtfl. 50-16 Wpodiide. W«xiiid*. New York 11377 

YOU HEED A WILL Mtoiti ydL« Owmi dtictt»rii dr Via Slate 
*rt T maKe tham to« ycii lMiat happens to yaur ch4drea, ear, 
home? Ad now Make you o*f> WILL JT* m*v and topN 
Corrgteto Kii r?niy (5 96 - t 5 E Sewn, 23602 Ctort^i 
OmWend. Oho **i is 



NERDS 



PURE HERBS From Htstory 6 fd^.-ve Wrtte tor FREE 
Book, "Oorntnon H*m* Tor Common iNteftiw ' EMn- PMC, 
Alma. Gaow 3IS10 



BETTER HEALTH 



BETTER SBHT WITHOUT SPECTACLES- Owr 300/00 

wn Mid n Biilem. Melted tor » Lb*5 46 

56**L Uyiw. Lortoi. E1TSHA EntftoJ 

PtSGMHiA? Try rmnirae s*ep lachnq^n. tha hN. 
drijj fncwi way They wprY' M.ffO HnnTlh Aide. SW U*d™ 
fti , D2. Q-an EUan, CA 95*42 



COMPLETE Nw Feoff All evurtsf nuCnenu m parted hol- 
anre 1 Diatobolcrinwdtiff BAMAKO Bo* 668S. Ftoranc*. SC 
2«W 

SECRET Medtteranean fohkx* HERB&I Par Your Stood 
Prve*ur*. Law, Kxnayr FREE Fteperli HuetTBlom* 
Qalrttedimjj Y»A, £fl2J0 Tn^if, YygwMyia 

TRY MEM How to Stop Smotoeg!’ LNimal* Son Method 1 
IS 00 JSC, 393? Sen Leant! to. Alexandra, v* 22306 



ATTITUDES: Ypu-1 *rW Mmfl RwMling uvffvdi «4 
Mud-pi. H M CcHins Piibl. Ben »7, Hit, CT 0*067 

FTTH ESS - - - far all agae . . . 12 rriinutei daN- Fiea ntor- 
■natwn GlS. &m 1207. 44L Ctefnani, Ml 400*3 

MULTIPLE SCLEROSIS. A method ul dptWtf Ituc mm tor 
me 12.36 fw BdftfclM Wb* Sreghana P.O. Son 67*. 
HiAcTwraon. KVteH 67K1 

RELIEF FOR HACK PAINS WHILE IN YOUR CAHI MridJ- 

any deeighed Kar-Hetit-Kuehten. Hee* s. Supports, ftaa Bra- 
cmra Wm*. KHK. Inp . P 0 Bffi iS1«. 0*pt. K-2. Avn. T* 
77511. 



FOR THE HOME 



CREATE A NEW FLOOR Wnh MONTAGE MAGIC. A 
Wuter-Bajjid SoiLiTteMi, Nb Wgx, LO« tMffr. Fl5 
Non- Fli mm able Ftar Oovemg. Auottod Cotor* and Pafl- 
tems Dett la Free. Corrs^toalsd. 4QC IN. Bafftay, Barea, Ohto 
440T7 



POPULAR MECHANICS COMPLETE APHJAHCC RE- 
PAIR MANUAL- 37b pga Boo* p mwttea owf te-toUow. non- 
HChnictJ MX rt RCMM hffw » vkTuAAy wry 

smii w larp* l^iarvad BpplianM Irnrn 1 ^ enrr* tg ■ g*i 
ter nice Can aM faindflkdfe of doltera! FYim $8 B6 
drtMtlto: PopUar MfchanKi, D*pL PMC8, Ben 1375, Radh 
C4y SlA. Nw* Yofte N Y IDIOT 



224 W*«t BTth Haw Vwfe, «.Y. tO01» Onto 

ClaiiHM Adv*rtl«lne D19L (212} M2-422& Form 



Popular Mechanics 

MADUNE FOB AOS: Copy and Paymena mu ®1 bs m t>y !hw 5 ft ds* oi the 2 nd pffiMtfng month tor im issue in 
which sna act is ks Appear. See Head of Ctasufod Section 

HOW to COUNT WORDS Nam* and address mu« be inched si munllnfl Iha nunuer ot W&nfc in yrar ad. Eatf* 
in^ial of number u sad counts as 1 won*; H.E.Kgppel, 224 Was! 57ih $tr«(. New York, New VaA 10019 9 WORDS. 
Zfc codes are Moountod. Phww#t 2 Words. Symbol wdn keys mdhwprtfcx. Qiry or Sidle ™nr as t word 
MCA.: New Bwswick, New Jerwy 2 Wpnde. AfcbfffvmtMra iuch 3S C.OD. F G-B r R,PM„ U.SA, PQ„ 
tenwh a m Milled as 1 ward. {P.O. to 3&£ counted as 3 words) Webster & im*m*UoMi unabridged Dk^ioowy 
wm CM used a$ wr authority tor spatting, compound uronfe. Hyphenslions, fi&brOvlaJItoni, aid Pleaie make checks 
payable k> POPULAR MECHANICS. 
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PHONE. 




nnu INAUF IN ADI 


{PLEASE PRINT) 




Yfttm AnnnfiRR 


CITY 


STATE . ZIP 




n*TF- 


YntJH RICINATUFIF 




[PLEASE PRINT OR TYPE COPY • E0R ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



Only $fl7.QQ tor 10 word minimum 
$4.70 each additional word 

BOLD FACE CAPS add 
$1 per word 

(Fin* Wert: Ha Charge Far Beid Fee*] 



OJLRDENINO A LAWN CAKE 



LAWN MAINTENANCE TIPS Thai PretewrenNe krv>- Sul 
Few Tell. Qwh 3 H.tt te Btftm Liwi^ Box K»_ GIm Etfuj. 
UwyMmn 



FLOMERS, PLANTS A NUAtiRY 
SUPPLIES 



h LEARN Laixtecflpir^ at Home. Free bwkOT. UW=ne 
Career School. Dept A-V&+. ZZ&i &*ny Avenue, uq* 
\nge 1 » CeffemM Mte* 

Q ROW Girsertg V-iry Pta'ilKSfo H*v* Swb FfeWli. (jQtf- 

entHJ. Full iwtonmawn K. Coltn*, VdB . iA ^22W 



W8 BESTSELLING COMPLETE GARDEN ftUIDE" 
Ferlh*rn^wftur»fdtalJ[Jtotei«. . riStiSuberbywga- 
nc&d hi lamqufl Master Gvkifl rcrrnal. Dozens el lafirea, 
m&rti and illustralwni Uleraty rawned Pith Erafy bon .is 
■pecreiCwe »M veptfewp.. Injff , ni*i m 3 rmni. flirt** peftb. 
■BvigtvrUEH^. plaA^ng dstep. Only J 4 .M *■ 50 cSo®i# 
pcfflwpi md h and I u 'q PH ComptoW Guden Glrte, Qepl. 
FMCa, to 1014. nadH Crty Sta, New y«v. h V. iQKh 



Wl MIMAKI NO A OTHER RECIPES 



WtMnUKIH&DEEHMJUUHQ-tiASlQHOL. Flee Sufipfi 
Cslitog Yeast Equipment Centtnenlal, to 
irofrunupoiiH. ind *f£*(i 

BEEHHAKJHG Supprtea . . . WorW'i Largasl . F rm CM- 
atoykit. BierTaud. to BS75-AE, tne. Pe-nra^™** ' 5S0& 



OLD Cket EtBitMeue Sauce H ?S- BASE 

Box *az. kern. Otno 44M 

KVE*AQE MAKERS Qlji DE. K^ua, dihaiu. ^pea. 
Ijvar 100 S 3.95 * .50 surfing. QLIHbt, l«l£ 

Calpdia, Lfi Hiradd, Cal. 90636 

Ueit tM r Wiry BuyT Mflkt * vowil. Caia- 

N»g jim Omdy SWw, to TO 77PM, tiftbnnit. 



FREE frEEHMAKlHQ OOO fc E%« Cel^dg. Fn«l Cqi>p- 
nswri, IngrwWrm Fdfy CfijerWiftaad. SF^. Bcm7B4hM, OapiH 
HU, NC.37IH4 



WINEMAKEH& 3EERHAKEAS- Free CFlakv— Ffctf 
SarwK*— Uuqe SeiecHon; Knua. to 7&WX UidflCMnawiop. 
wwinW 



BE EH LOVERS — Eiuw yauf inn Dali^Dufi 1 ^enpeHfve 1 
Free Catalog. Be^ Dear, to 25093M. Lansirxj 

MAKE BECH. Wirfl. L.i-jbi.tl ir*e CetAkq a^hanWi 

to si. Q*tm * I vaaflfr. Maaa. 02790 

FREE ENCYCLOPEDIA ffjnanMibg, &9efmsNing Sup- 
piiee. tgupmer.i: Inqredivnie Vfkm Indu^lm, 8 on Pm- 
T«a, flcwtiftslw. New Y-5*k 1461 & 

^NOMCBriFW □! if* -airy high** Frw Cftlptog GR^AT 
FlftUENTAnONB. 87 5*n Rahtw C*h™. 

a4ap^ 

WINEMAKEBfi-B<eirria\dre F*ee iliii^lraled CBtabg or 
i-dpu'fa 3erep4e>_ to Mimeapgl>a. Mnnetdlft 

SMI 2. 

ID TREASURED FAWLY RECIPES FflQU tHE DEEP 
SOUTH— JiDO. -PteaMi pnm Yo> Address) . . A-M-s. 
^ancri S&M4. Somerset, he* Jeiey 0DD73 
WIHEUAKEFIS-BEE RM AKEH5. F«t to S*r 
it#. Piee CuaAog. OBrena, to 24 D. Wey^w. n. 80(&* 

□ RAffOMA U2 woncariui w^e iww M oookw - 

M.00- P.O to 1873S. tottia. We. yfil i* 

GERMAN tom rte Ha»pe-Dd Country l=iiw» (VOO 
UAFr Qfjauiing: BQk 1(1, hniwx HE 89151 

M-UdOUS FHUTT PE35EKTT- tel ihn spad^ Oln- 
IW. Sand 1 £ 00. Mayday, 6620 tab* Hd Rjckmond. Q C 

Csna&a WT IJ B 

STEAK - Pwepart Tbe ifts: Ue *c\ov* SteeAa |mefn^eltal ,| 
$3.00 Mwwy Order I W« You Hqrw. W. wtw P. o 
to lii&’i St Louis mo MIST 
2l TRADmOHAL u rew™ F wW ' totpm ' 52.D0 
P.O tojfi, Mouna Hoyai, Ci.etsc, 

H3»F Mfl 

EGGHOLLS! DHtMuA tectpM Stem the Onani 52W Mary 

Fariw, 7822 Sout?i Kj&vr^r. Chicago k -6M62 

BLUE Rftt»r Criwsecak* fAecoe. Easy" Send Si > EASE 
fter pc F-O- to 1M53-P. HI 9?fllS 

TASTE BUDS BORED? HQ NOR El 20 Mavl Ddfl # 20 
DtrtiKE FtAtiW. S4.D0 Each 5dl. 3 FECIAL I Both 1? 00 O&M 
EataTwe«: B306 ^l^^^wl Slufl , Surtai Ml , toady Hat CA 

ErtZH 

101 MUSHROOM RECIPES Sand S5.CC MuL^fWTPl. 

1115 PtymAh H. E gffl-’ r >d Hapde, Ml fflSM 

DESSEHTR - Ten OiuAmdkig Fkcm, OuarerrteeS to Wn 
PiaH*. 12.00. 3S,toSl*-Pl, l“feHBna. MT'4«24 



LEARN How To Mahe W*ib At Homs f ree Cretvls 1 to 
304-FM1, VWit jsrnswije. Nw Vsl 14221 

BtlflMAKEfi-S! We re Speaqiisu Fr» Ciuq toai- 
ip« WJIwp* to*pna, to 4S1-MS. OpWind. CMiwia 

SEAFOOD 5 topaa 12.00. Lepez bUrine. to 36 S , Osh 
H-1 risnda327S9 

BACKELOH^ atST RECIPES, >2 eecsy. iBEty. origriM 
-aapM. Send tUOOto: Sectwtor P.O. to SMPM, Portage 
In ^6363 

CHINESE SbrFrv ~ 5 -Z 00 - SASE Country Kjte**n & . 

333 . Cumberi^id. Maryterxl aim 

FAEDboe Cream Recipe H 9A&F Hruru. i i-J7, NYC 

lOOifl 

BBiB BREAD , Delatwil SI. DO - SJLS-F. &«a, 1«2 
Art^rw, VfrniQd CeHffnM BQM1 

S$Sl 1 p?B 3E 

to: Are-Jay, Ltd.. &a* B?2 r Uuon Crtv io*a SMoi 
WHAT'S COOKING? Easy Recipe? Ary Man Can C«C 
fi Wwxjiwfl PUtoten* P.O. to 231. Eb* Oaeen. 
Mkr^an e«?1 

MAKE" YOUR QWK WINE Ircvn Frui. bernaa OsmrTxxr 
ngr«q.e^B end f qijoownL UliwIralM! J-fcrw T^' 1 
Bagklm - Efl PuilpriiJ WEINHAU5. DecrL PM-3, to 623, 
Dfdar FBfift, LA 50613 



BURGLAR ALARMS A HOME 
KROTECTIOH 

FINEST ExjuipmiH^I to*1 FREE CATALOG 1 ! AAS. IHftfl 
Oimqcw Rpfld, BirrTurqhjLrn, U. 35209 

BUROLAIVFlrt Atarvna. Send 50 c tor IntormBbon 
Mu 7 iay^ritH, to 90331 Baton Rouge, LOUletH T 0696 
" %'WlN'ramON - HOMEMADE SAFE^ Buikg ygureed vx 
under 520 00 Preyed your v^iuB&tn - A^twi inciunci« 3 n- 
MB-Saw. Prosper, to jS=_B. OMipn, NJ= Q7p12 
PROTECT VtXtffiSELFI Q*tm 
Evrygrren, to IUZO^M), La^eq fMB. OR 970 M 
nPRtfTECf' OUNTAMtVr^'^ralar ANrm attiiM 
aea’^y to Dooia, Wind™*, qr Cm*, POWERFUL SIREN 
Frlfl*itnnn Off tiifr-jdma INSTANTLY I FduT Paf^gm BaHSPBi 
Rek; dinw SATISFACT 10 M OUARANTCE t 3 " told' 15 95 (? 
tor SiB.DOl to: Erknaten ipeewitrw. PO to (Si>PU 2 . 
VimM. Nj OBW 
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STOP BURGLARS 

before they enter 
your home 



Protect your family with this 
new micro-computer burglar alarm 
“FREE" for 30 days. 

Burglars seek easy targets Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron 1 * Home Security Sys- 
tem Mo other burglar alarm under S2.0DQ 
can give you more protection... or match it 
for features that will give you and your fam- 
ily safely and peace ol mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move 



THE BRAIN VS, THE BURGLAR 

Penn^A-Tron's 1 * central console, or 
"BRAINS employs a microprocessor, mak- 
ing it the meet Advanced security system 
■vellible lor consumer uae. With Penm-A- 
TrOn™ on duty, small sensors monitor doors 
and windows ready lo signal the Brain" 
from as far as 250 feet, n- ihe event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously end sounds nol 
only a seH-ccnieined 05db internal alarm, 
Pul also a second 95db remote siren to 
augment the inside alarm or for placemen! 
outside to alert neighbors and pel ins 

The Perlm-A-Tron 1- is so easy lo livewiih 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it. yet so vigilant That an intruder 
will set it off before he can enter. 

THOUSANDS OF OPTIONS 

Perim-A-Tror's™ micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But If 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..and again You need no specially coded 
key which can be lost, misplaced, or stolen 
The system even has two separate chan- 
nels. each with its own distinct alarm sound 
This feature allows you to Tone your system 
For example; Channel i— house H Channel 
2— garage, or Channel i— doors, Channel 
2— windows. 

HOW IT WORKS 

Operating the system *s simplicity itself. 
When leaving, a light on the console tel Is you 
l hat you've armed The system properly, and 
have tram 5 lo 45 seconds lo leave the 
house. This variable delay feature, nol found 
On some expensive Commercial systems, is 
selective so Thai it can apply only lo frequent' 
ly used doors. AH other openings would be 
set for instant ala rm Upon retu rnin g home , 
you have ample time to turn the ay si cm off, 
thereby avoiding a false alarm 

II a break-iri attempt occurs while you're 
away, an alarm memory light on the console 
tells you so What's more, alter sounding for 
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PtrilthA-TfOn't "" Z? 
button keyboard p.Ves you 
prot&ctitir a $2, OOC corr m*rcfaiiy imlaft&d 

system can ! boar. includes powerful remote horn. 



10 minutes and scaring away I he intruder, 
me system shuts off automatically and re- 
sets itself. 

A CONSTANT GUARDIAN 

Leave Perim-A-Tron™ in Tesi Mode dur- 
ing She day and it will signal when anyone 
leaves or enters. This though ttut signal will 
not operate the remote horn but gives a 2'^ 
Second warning on I he internal speaker 
only 

If power tails (or is cut-off), ihe console 
has a battery bac*-up. And each battery 
powered trengmitlsr/sensor will signal ai 
the console sf the battery runs low 

The Perim-A-Tron^ system is highly r*- 
iLilant to false alarms because It Es not sen- 
sitive lo motion or sound. Pets can roam at 
will. Curtains can blow in a breeze, you of 
your children can visit the kitchen for a mid- 
night snack— all winoul setting off an atarm 

COMING HOME SAFELY 

There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECT ON DESIGN lets you 
carry a transmnter in you* pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack) Win simple modification, rt 
serves as a PANIC device and will set off the 
alarm at the press of a button 

COMPARE IT 

Hard-wired "commercial" burglar alarms 
can cost 12,000 PLUS a monthly fee (and 
you still never own d] Motion and sound 
detectors co-si up lo $200 per unit and cover 
only Limited areas Your home may require 
two Of three of these unite and. in rnosl 
cases, no alarm will sound until AFTER a 
prowler is inside for 50 seconds or more. 
Pnnm-A-Trfin r# unrrhmps pr*-en1ry pmlwv 
hon with micro-electronic circuitry So pro- 
vide the moss protection an he lowest cost 

U.L. LISTED 

The Perim-A-Trai^ Home- Security Sys- 
tem is listed by Underwriters Liberal gries 
£S a burglary protection device, a rating 
which goes beyond electrical safety . To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and tesl function 
This lo ugh rto^ge! U.L. listing resulted Irpm 
Ihe exacting standards engineered mlo She 
Ponm-A-Tron' - 



YOU BE THE JUDGE 

we urge you lo order just the basic 
Perl m-A-Tron 1 * system (pictured above) for 
a 30-day trial period. Use it lo proteclyour 
family while you Steep and to protect your 
home while you're away Then H you're not 
convinced tear i he Pedm-A-Tron*" is the 
rnosi advanced, efficient security system 
available today, return it undamaged tor a 
complete, no-quibble refund— including re- 
turn postage You are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers 

HERE'S HOW TO ORDER 

To order simply send your check for 
$199.95 plus 54. 50 for shipping and han- 
dling to She address below. Credit card 
holders can speed delivery ol their system 
by usmg our loll -free number listed below 
We will then promptly Ship your Perim-A- 
Trdn" unii complete with easy-Lo^ 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
bul one La no! required for every door and 
window Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover addin iona! 
Openings for as litlle as $5 each The in- 
struction booklet i-9 quite useful in helping 
you determine the correci combinations to 
protect your home or office ai the lowest 
possible cost. 

Give yourself some peace of mind— order 
a Perrm-A-Tron'" [ggay at no obligation, 

Maryland Resadenls add 5% Sates Tax. 



— CREDIT CAHD HOLDERS 

CALL TOLL-FREE: 

800 - 638-6170 

Irom 9am-5pm EST Mon-Fri 
— Maryland Residents Call 363-43CW — - 

J,— . rJ |_. ■ Itel Thip ^rmHbiJP r>e- C^mp-iny 

Inti© 



Shelburne 




HD Pamlers Mill Road Dept V-9T 
Owing 5 Mills, Md 21117 (301) 363-4304 







To prove a point, we stitched 
together half a pair ol the best-selling 
jeans and half a parr of JCPenney 
Plain Pockets. 

The point is. both feel great. : ;i 
great. They even look alike 



Tsil you look at the pockets The 
best seller's have a little extra stitching 
And that can cost you extra 

Plain Pockets only cost you $13.50 
Which pocket should you pick? It's 
as pia>n as the pocket on your pants 



Plain Pockets Jeans 
only at 

JCPenney 



Pnce richer -o AJasto Puerto fi**? Hawa* 
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In either length— King or lOffs: 

Carlton 

is lowest • 

S 



Compare Carlton with 
U.S. Gov’t figures for brands 
that call themselves low in tar 

Tar Nicotine 



Benson & Hedges Lights 100's 


mg. - Gig 

11 


mg cig 
0.8 


Kent 


11 


0.9 


Marlboro Lights 


12 


0.8 


Merit 100's 


10 


0.7 


Newport Lights 


10 


08 


Salem Lights 


11 


0,8 


Vani age lOQs 


12 


0.9 


Winston Lights 100's 


13 


1.0 





Carlton Box (lowest of all brands) 

less than 0.01 0.002 

Carfton I00“s Box 1 0,1 



Carlton Menthol. 

King&iOO's 

The li ghter 
menthols. 



King- 
1 Jt:s\ than 
1 [tig. tar, 
0.1 nig. nic. 

100's— Only 
5 my. tar, 

0.4 nig. nic. 



Warning The Surgeon General Has Determined 
That Cigarette Smoking is Dangerous to Your Health. 



Bo*; Lpss lhan 0,81 mg. ■‘lar". 0.002 m$, nicotine; 100's Ben 1 mg, “caf. 0.1 mg. nicotine 
av, per cicararra by Fiji meitod.Sofi Part. 1 mg. "rat". 0.1 mg. nicotine; 

Menthol: .tss than 1 mg "tat". 0.1 mg, niisriiie: 
lOQ's Sol Pack Less than G mg. "lar", 0.5 mg. nicotine; 

IOC's Menthol: 5 mg 'tar. 04 mg. nicoiine at. per cigarette. FTC flejian Dec. '79. 




